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renistory  of  these  translations  has  been  already  told ; 
bnt  3a  it  is  soinowliat  complicated,  anil  apjiears  in  some 
points  not  to  be  clearly  uudcrstiXKl,  it  may  be  convenient 
(bat  I  should  repeat  it  here. 

The  works  to  be  translatitd  were  selected  by  Mr.  Ellis, 
and  were  meant  to  include  everytliing  wliieh  is  requisite  to 
five  an   English   reader  a  etiiii|)lete  vieiv  of  Bacon's  phi- 

)phy.  Tile  si'lecliun  does,  in  ruet,  include  all  the  Latin 
works  belonjEfiu^  to  the  first  und  second  purts,  and  tm  tnuny 
of  those  belonging  to  the  third  as  are  not  to  be  fonuil  in  n 
ai«ire  perfect  furm  iu  tliu  others.     And  though  the  Editont' 

[•fsu-es  and  notes  are  not  reprhited  along  with  them,  yH 
^the  severaJ  pieces  being  set  out  in  tlic  same  order,  and 
UiAniig  the  Latin  tides  mi  the  top  of  each  leaf,  it  will  be 
to  find  them  by  reference  to  the  corresponding  titles  in 
the  tlirt-e  former  volumes.  So  that  those  who  cannot  read 
the  Great  Instaumtion  in  tlie  originsd  may  nevertheless 
have  the  full  benefit  of  all  tlie  cxplntiatory  and  illustrative 
er  contained  in  thi»  eilitiuii. 
the  style  of  iruuslnlion  which  lins  been  attempted, 
I  have  Hpoken  in  my  preface  tu  the  fuurih  volume.  And 
though  the  authorship  is  of  a  more  mixed  character  tlinii  I 
could  have  u-ihhi'd,   I  hoyje  it   will   not  In*   fomid  that  iliu 
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number  of  the  workmen  has  materially  impaired  the  ttuh- 
Htatitia)  valuu  of  the  work. 

The  tmnslittion  of  the  Novum  Organum  was  finished 
many  years  ago.  Tlie  mainismpl,  having'  been  carefully 
exnriiiiied  and  much  corrected,  first  by  myself,  and  afterwords 
by  Mr.  Kills,  remained  in  my  hands  pending  the  com- 
pletion of  the  Hrst  three  voluuie;&;  and  was  ultimately,  for 
rvusonH  with  which  it  is  not  necessary  to  trouble  the  reader, 
nmmiittetl  entirely  to  my  charge.  In  carrying  it  through 
the  press,  I  felt  myself  at  liberty  to  make  whatever  altera- 
tions I  pleased  ;  and  therefore,  if  any  errors  remnin,  I 
must  consider  myself  answenibte  for  them. 

The  task  of  trantilating  tKe  remainder  was  entrusted  to 
Mr.  Franris  lleadlain,  of  University  College,  Oxford ;  and 
1  hoped  that  my  part  in  it  would  be  no  more  thau  that  of  a 
critic:  I  was  to  revise  his  manuscript,  find  fanlts,  and 
suggest  improvements,  leaving  him  to  deal  with  my  sug^ 
gcstious  upon  his  own  responsibility,  according  to  his  owb 
judgment.  In  this  manner  the  first  32l)  pages  of  this  volume 
were  executed.  But  the  progress  of  the  t.he«s  through  the 
press  (which  was  still  engaged  with  the  third  volume)  woa 
slow ;  and  befure  it  could  proceed  further^  Mr.  Headlatn 
was  called  upon  to  fultil  an  engngement«  which  detained 
him  on  thu  continent  for  tlie  rest  of  the  year ;  upon  which 
he  agreed  to  leave  his  mnnuscript  with  me,  to  be  dealt  with 
as  1  thought  fit.  I  used  mv  judgment  without  any  re- 
straint ;  and  as  I  had  certainty  full  opportunity  to  remove 
all  defects,  it  is  my  fault  if  I  have  either  introduced  any 
tltai  were  not  there,  or  left  any  that  were. 

It  will  be  uiider^Iuod,  tlu'iefore,  tliat  the  trauijlalion  of  tlie 
seventh,  eighth,  and  ninth  books  of  the  De  Auffmentifi 
Scii'titiarum,  of  ilie  Htstoria  f'^eniorum,  and  the  Ht'storia 
F'ifte  vt  Mortis — extending  from  the  beginning  to  the 
hundred  and    twcntii-lh   p:ige  of  this  volume — is  all 
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for  which  the  final  responsibilitjr  rests  with  Mr.  Headl&m 
M'iiii  the  troaxluiion  of  ihc  Nontm  Or^onum  lie  hail  iio- 
tliing*  to  do  ;  and  the  alterations  which  I  made  in  his  mnuu- 
MTtpt  of  the  rest  were  not  aeeii  by  him  uutil  ihc-y  were 
[irinlKd, 

With  regard  to  the  method  ohscrved  in  the  translation, 
I  have  only  to  odd,  on  his  hehalf,  that  he  ogrees  with  what 
I  hare  said  on  that  subject  in  my  preface  to  the  fourth 
volume  —  that  in  translating  the  T)e  Aiignientis,  bis  obji>tit 
las  bran  to  ndopt,  as  far  as  he  could,  the  style  employed  in 
the  Advancement  of  Learning, — retaining  also  the  original 
English,  wherever  no  further  meaning  seemed  to  be  ex- 
pressed in  the  Lndn  ; — and  that  where  tlio  form  of  ex- 
pression in  the  translation  appears  to  vary  from  the  Lalin 
more  -widely  than  would  otherwise  be  requisite  or  jusiifiahle. 
It  will  generally  be  found  that  it  is  the  form  used  by  Uanm 
himself  in  the  corresponding  passage  of  the  English  work. 
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BOOK  VII. 


CHAPTER  r. 

7^  lyirision  of  Marat  KnawMffn  into  l/if   Esftttphir  or  Plat- 

^fmmt  af  Omni,  and  the  Gearytci  or  Cult.urr  of  the  Mimt.      The 

Dfvtjtimi  fif  thtr  I'/alform  of  Oooit,  into  Simple  and  Camparatiw 

Goitd,      The  Divisiua  of  Simpie  Good  into  Indtcidual  Good, 

and  Good  of  Commnnioti. 

We  come  now,  moet  excelleat  king,  tu  moral  knowledge, 
wKich  reapects  and  ooiuidors  tli(*  will  of  mnn.  Tlie  wUI  in 
goTvmetl  by  right  renaon,  eeducetl  by  aiipitrent  gou<I,  linvhif^ 
fur  iu  kptira  the  puiiionH,  for  ita  ministers  the  organs  ant]  vo- 
Inotary  motions ;  wherefore  Solomon  snys,  "  Above  all  thing* 
krep  thy  heart  with  nil  ililigciicc,  Tor  out  of  !t  aro  the  isKiit-d  of 
life."  Jo  tbe  liaudlinj;  of  this  science,  the  writers  aocm  to  uic 
10  bavc  done  u  if  n  man  who,  [jrofcsning  to  teach  the  art  of 
writing,  had  exhihite<l  only  fair  copici^  of  letters,  single  and 
joined,  without  giving  any  direction  for  ttic  ciinrioge  of  the  pen 
«dU  fnminji  of  the  clwirnctcw.  So  have  these  writers  act  ft>rth 
good  and  fair  copies,  not)  nccuralc  dnui^ht^  nnd  portmiturcB  cf 
gMK],  virtue,  duty,  and  fclifily,  iw  iho  true  ohJL-cts  for  the  will 
aad  deairo«  of  man  to  aim  at.  Hut  though  the  ninrks  thcm- 
•rires  be  excellent  luid  well  placed,  how  n  mnn  niiiy  beitt  take 
\m  ura  at  them  ;  llint  is,  liy  what  nielhud  anti  cimrsc  of  educa- 
liua  tli«  mind  mav  \w  trained  and  putin  order  for  iho  uttuiimcut 

•  Prav.  It.  23. 
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oflliem,  they  pass  over  alCngethcr,  or  slightly  and  unprofiliibly. 
Wc  may  diacounc  ns  much  a^  we  pleai^e  that  the  moral  virtues 
arc  in  the  miml  of  man  by  habit,  and  not  by  nature.  Rnt!  we 
may  make  n  formal  distinction  that  gencnius  spirits  are  won  by 
doctrineft  mid  pcr»uneione,  and  tlic  vulgar  sort  by  reward  and 
punifihmRnt;  or  vtk  may  give  it  In  pri!<'«pt  that  the  tiiitid  like 
a  crooked  stick  must  be  elmightened  by  bending  it  the  con- 
Irai^'  way  ',  and  tlie  like  scattered  glances  and  touches;  but  they 
Tjould  be  Tcry  far  from  supplying  the  place  of  that  which  wo 
require. 

The  reason  of  this  neglect  I  snpposc  to  be  tlutt  hidden  rock 
wher.Mipan  both  this  nnd  8o  many  other  harks  of  knowled^ 
have  struck  and  fuundci-cd ;  which  is,  tlmt  men  ha\'c  dv«pised  to 
be  couversunt  in  ordiiiiiiy  nnd  common  mattfrtt  which  are 
neither  nuhtle  enough  for  dl«ipulntlon,  nor  Illustrious  enough 
for  ornament.  It  h  hard  to  compute  the  exl^nt  of  the  evil 
thus  introduced  ;  namely,  how  from  innate  pride  and  vain  glory 
men  liavc  eho.icn  1.ho«;  nubjcctit  of  dls-coursc,  and  those  metliods 
of  handling  tlieni,  which  rather  display  their  own  gcniufl  than 
benefit  the  rctulcr.  Seneca  says  well.  "  Kluquence  U  injurious 
to  those  whom  it.  ineplrcs  with  a  fnndneK)  for  ib^elf,  an4 
not  for  the  subject' ;"  for  wrltinga  should  be  auch  as  should 
m&kc  men  in  love  with  the  lesson,  and  nut  with  the  teacher. 
They  therefore  arc  on  the  right  yaih,  who  can  *ay  the  wime  of  ■ 
Ihcir  euundcis  as  Demoethenes  did  of  \n»,  aiid  cuncludo  with 
tills  i«cntenee,  *'  If  you  do  what  I  ndvise  you  will  nut  only  pniiiio 
tlie  orator  at  the  time,  btit  in  oo  long  tintc  yourselves  also,  by 
reason  of  the  belter  condition  of  your  affairs.'"'  For  myself, 
mo6t  excellent  king,  I  may  truly  »iy  ihnt  both  in  thiii  present 
.  work,  and  In  thoae  I  intend  to  publish  liereafter,  I  often  ad- 
visedly nnd  deliberritcly  lliruw  aside  the  cligntty  of  my  namp 
nnd  wit  (i(  »udi  thing  be)  in  my  endeavour  tu  advance  huniim 
'mtSffi\B ;  and  being  ono  tlint  nhould  properly  perhaps  be  an 
architectin  philosophy  and  the  Hcienccs,  1  turn  common  labourer, 
hodman,  anything  that  la  wanted;  t,iking  upon  myself  the 
burden  and  execution  of  iniLny  lliinga  which  mu«t  needs  ho  ■ 
done,  and  whicli  others  through  an  inborn  pride  shrink  from 
and  decline.  But  to  return  to  the  subject :  moral  philosophers 
have  chosen  for  tliem^clvcB  a  ocrlain  glittering  nnd  luslrouafl 
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mm*  of  mfttter,  wticreip  ihcy  mav  pri[ici{ially  glurify  thenuclrcs 
fin  the  pcHDt  of  tlielr  vr'tt,  or  the  power  of  thoir  eloquence ;  but 
dMM  which  are  of  most  use  for  pmcllpe,  f<K'ing  tlmt  tlicv  «iii- 
BOtbe  to  clothed  with  rlit-toncal  oruaiucQt«,  they  buvc  fur  the 
nuui  pnrt  piissed  over. 

Seiili«  n<'f  lied  men  of  so  excellent  parts  to  have  de«piiircd 
oft  tWiune,  which  the  poet  Virgil  proiuiMMl  to  himself,  and 
e^tti  ohtAiucd  :  who  got  an  much  glorj  of  cIo(]ucDce,  wit,  ami 
IcuniDg  in  the  expressing  of  the  ubeervatioDa  of  hu^tandiy,  as 
of  till-  Ewroical  act«  of  /V.aetvi  i 

Ste  Rum  iinimi  tlubtu»,  vgHmr  cs  viiK'cro  maj^nni 
(juam  vit,  ct  ongiiiitu  \v*  sdclera  rebiu  li»nor<ni.' 

Mi]  atircly,  if  the  purpt>»e  he  iii  good  L-itriiE^st,  not  to  write  nl 
friiurv  tliat  wluch  men  tiuiy  road  al  leisure,  but  rejilly  to  in- 
HTurl  and  suborn  actioo  and  active  lire,  these  Gcor^ics  of  the 
Ifiii'I  are  no  Ie88  uorlhy  to  be  hm\  in  honour  timu  tlio  heroiuil 
tlescriptton!)  of  virtue,  guoduedfl,  and  felicity,  whereon  so  much 
bboarhas  been  spent. 

^1>erefi-re  I  will  divide  moral  knowledge  into  two  priucipal 
pari-;  the  ooc  "  tlie  Errmptar  or  FlutJ'a^m  of  Good"  the  other 
*  the  Rft/iment  or  Culture  of  Hie  Mind"  which  I  also  call  the 
Gforgia  af  the  Mind;  the  one  dcacribiiijf  tlie  nature  of  good, 
the  utlicr  prcseribiug  ruivs  how  to  aocommodute  the  wilt  of  man  , 
tliereUQto. 

The  doctrine  touching  the  platform  or  nature  of  good,  con- 
Mflcra  good  cither  Simple  or  Companiiive:  citlicr  tlic  kind;)  of 
good,  or  tlie  degrees!  of  good;  in  the  latter  wliereof  thottc  iu- 
finilc  disputations  and  epcciitalioa!;  toucbtiif;  the  Huprcine  degiiNS 
tlirnof,  whicli  tliey  termed  "  Felicity,"  "  Healitudc,*'  or  the 
"  lligheit  Good  "  (which  were  m  the  heathen  Divinity),  arc  by 
the  ChnBtian  faith  removed  and  diiricharged.  And  us  Aristotle 
WMj»,  "That  young  men  may  he  happy,  but  only  by  hope."'  wi 
we,  iDiitnictcd  by  the  Chrisllan  liiilh,  must  all  uelcDowledge 
crar  inioority,  and  content  ourselves  with  that  felicity  which 
in  l»'|>e. 
Frevd  tbtrefore  happily,  and  delivered  firom  thie  doctrine  of 
llic  heathen  heaven,  whereby  they  certainly  imagined  a  higher 
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Virr,  0«or^  Ul.  3tMI.  :  — 

Htm  linnl  the  Ijuk.  alu.  full  nitU  I  Stntm, 
With  cbaniM  of  wofHi  To  inicr  a  ihrmc  m  low. 

ArUL  Mr.  Elk.  t-  10. 
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clcvntion  of  tuan'i*  nature  than  it  is  really  capable  of  (fur  we 
see  in  what  height  of  style  Seneca  writes,  **  It  is  true  greatness 
to  have  the  frailty  of  a  iniiii  and  die  security  of  a  god '  ">,  wc  may 
with  more  sobriety  and  truth  receive  the  rest  of  what  tliey  have 
(Idi^'crcd  concerning  the  dortrinc  of  the  Excmi)lar;  wherein, 
for  tlie  nature  of  f;«od  Positive  or  Simple,  thuy  have  paiiited 
it  ex<:cUcntly  and  to  the  life,  a»  in  n  pictvirr,  diligently  rcprtr- 
senting  the  form^  of  virtaca  and  duties,  their  nituatioDS  and 
their  postures,  kiml-i,  relatione,  pnrts,  subjects,  provinces,  ac- 
tions, ndmini^trations,  and  the  iikff;  nay  further,  they  have 
oommCDdcd  and  inaiouated  Ihcm  into  man's  nature  and  spirit 
with  great  <iuickne«i>  of  argument  and  beauty  of  persuasions: 
yea,  and  fortified  and  entrenched  them,  as  much  as  discourse 
can  do,  against  corrupt  and  popular  opinions.  Agrtin,  for  the 
nature  of  Comparative  Gooil,  they  have  also  excellently  well 
handled  it,  in  their  iriplicity  of  good ;  in  the  comparison  between 
a  contemplative  aad  active  life;  iu  the  distinction  between 
virtue  with  rcluctatioii,  and  virtue  xeltlcd  and  secured;  in  their 
encounters  between  honesty  and  profit ;  in  their  balancing  of 
virtue  witli  virtue,  as  to  which  outweigha  the  other,  and  the 
like ;  ?(>  that  I  find  that  thie  part  is  cxctillcntly  laboured,  and  that 
the  ancients  have  done  their  work  admirably  therein,  yet  so  aa 
the  piouR  and  earnest  diligence  of  divine^  which  htta  been  em- 
ployed in  wcighirg  and  dctennining  duties,  moral  virtui's,  cases 
of  conscioocc,  the  bounds  of  «a,  and  the  like,  h;»«  left  the  phi- 
lusophcna  far  behind. 

Notwithstanding  (to  return  to  the  philosophers),  if  befure 
they  liad  come  to  the  popular  and  received  noiions  of  virtue 
and  vice,  pleasure  and  |jai»,  and  the  rcKt,  they  had  stayed  a 
little  longer  u[ion  the  in<iulry  concerning  the  roots  of  good  and 
evil,  and  the  strings  of  those  rootx ;  they  had  gi%'cn  in  my 
opinion  a  grcftl  light  to  those  quci^itions  which  folhm-cd ;  and 
especially  if  tliey  hod  consulted  with  the  nature  of  things,  as 
well  as  mora!  axioms,  they  had  made  their  doctrines  less  prolix, 
and  more  profound  ;  which  being  by  them  in  part  omitted,  and 
in  port  handled  with  much  confusion,  I  will  briefly  resume; 
and  endeavour  to  open  and  cleanse  the  fountainf  of  monJity, 
before  I  oomo  to  ihc  knowledge  of  the  culture  of  the  mind, 
which  I  set  down  as  deficient.  For  this  will  In  my  npi 
reinforce  the  doctrine  of  the  exemplar  with  new  strength. 
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Tien!  is  funned  and  nn|irintct]  in  cvcrytliingan  a]>j>eUtc  toward 
imuiluicfl  of  good  ;  tlieone  aaeverytliing  ia  a  totul  or8ubi>tna" 
litciotuelf.theotberasit  isA^art  oriu«mberofagrcnli;rbody ; 
rttreof  ihe  bittor  is  in  degree  the  greater  ond  the  wc»rthi«r, 
kmottittcndato  the  conservation  ofa  more  general  form.    The 
hmet  of  these  may  be  termed  "  Individual  or  ^(-If-t^ond ,"  the 
hllcrtlic  "Goodof  Conimuniun."     Iron  in  fuirticu'.ari'jmpalhj- 
owtn  to  the  loeuUtone,  but  jot,  if  it  exceed  a  eurtHia  (|imntit]r 
Jtf«ndECB  its  aflcctioQ  to  ibe  luodatone,  and  like  a  {;oud  piLtriot 
■Dm  to  the  earth,  which  is  the  region  nnd  country  of  its  cuii- 
mtnnls;  so  again,  conipnct  and  ma»«8y  bodies  move  to  the 
orth,  the  groit  collection  of  dciue  hixlrcs ;  uiid  yet  rather  lliau 
filler  a  divulslon  in  nature  nnd  (-n»tc  »  vacuum,  they  will 
man  upwards  from  tlie  centre  of  the  curlh,  forsiiklng  their 
duty  tu  the  earth  lu  regiud  to  tlicir  duty  to  the  wurld.     Tlius 
it  ii  CTcr  the  caac,  tJint  the  conecrvutiun  of  thu  more  gcnciul 
film  conlroU  and  keeiw  in  order  the  Icnacr  appeliteii  und  in- 
diiMtion^.     This  prcrof,'aiive  of  tlic  communion  of  good  ia 
much  more  cngmvcn  upon  man,  if  he    he   not  degenerate; 
lecordiDg  lo  (hut  nicmomblc  »iK'Cch  of  Pompcy,  when  being  in 
ouiniinssioD  of  |iurveymic«  for  a  fiiminc  at  Rome,  anil  being 
<li«uaded  witli  great  vehcmency  nnd  infituncc  by  liia  fnciidd 
about  liiin  thai  he  shoulil  nut  hazanl  liiuitiolf  tu  bl-u  in  an  extrc< 
Hiity  of  weather,  he  Haid  only  to  ihera,  '*  It  i»  neeilfnl  tli;it  I 
go,  not  that  I  live ' ;  "  so  that  the  love  of  life,  irhich  ie  tlie  pre- 
dominant feeling  in  the  individuid.  did  not  witli  Iiim  ouUvx-igh 
affection  and  fidelity  to  the  coumiouwealth.     Unt  why  do  I 
direli  on  Ihia  point?  for  never  in  any  age  luu*  there  been  ajiy 
|>lu]uG<i]>hy.  acct,  religion,  law,  or  other  disciiilinc,  which  did  so 
kighly  exalt  the  good  which  is  communicatJTe,  nnd  dcprc^te  the 
ptoi  which  ia  private  and  particuhtr,  as  the  Holy  Chn:«tian 
Faith;  well  dt-clnrii<g  ihul  it  wa»  the  eamc  God,  who  gave  the 
Christian  Uw  to  men,  that  gave  also  those  laws  of  Nature  to 
iBaDiiDatc  crenturod;  whence  wc  rend  tltat  some  of  the  elected 
aJBta  of  God    have  wished,  rather  than  that  their  brethren 
iboald    not  obtun  ealvation,  thiit  they  thciii«civc8  should  be 
UBtbeniatized  nnd  erased  out  of  the  hook  of  life,  in  an  ccstusy 
of  cbftrity  and  inlinile  feeling  of  communion.' 
TiuB  being  set  duvra  and  atrongly  planted,  judges  and  d&-. 
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tcrmiiics  some  of  the  most  ioiporUmt  coatroveraiea  in  moral 
I>liilo9oply.  For  firat  U  decides  the  qucistion  touching  ibc  pre- 
ferment of  the  contemplative  or  active  life,and  decide*  it  Against 
iVristotlo,  For  all  the  reason*  which  he  brings  for  the  conti'iu- 
plative  reepect  [irivate  goud,  and  the  pleasure  or  dignity  of  & 
mnn'»  ce\f;  In  which  rcRpecta  no  qucMion  the  contemplative  lif< 
}ut8  the  prc-cml  tic  lice,  being  not  much  unlike  that  ooinpnri^^oa 
which  Pytbagorafl  made  for  the  gracing  and  tnagnifyiog  of  plu- 
losophy  and  contemplatJon;  who,  being  a^kpd  by  lliero  what 
he  was,  nii8werc«l,  "'that  if  Iliero  were  ever  sit  l!ic  Oljinpinn 
gnmcs  h«  knew  the  roanner,  that  eoine  coine  to  try  tlieir 
rorliinc  fnr  the  priztre;  and  foiue  caine  ae  mcrrhants  to  ullur 
their  comnioditicn ;  and  some  came  to  make  good  chcnr,  and 
meet  their  fricndit;  and  some  cnme  to  look  on ;  and  thai  he  was 
one  of  them  that  came  to  look  on."  '  But  men  must  know  llmt 
in  this  theatre  of  iinan'a  life  it  is  reecrvpj  only  fur  God  and 
AngeU  to  be  lookers  on  ;  neither  could  the  like  c[ii<>.4tion  ever 
hnvR  been  niiaed  in  the  C'liurch  (notwithstanding  it  ha.»  boon  in 
the  mouths  of  many,  "Kight  dear  in  the  eight  uf  the  Lord  i» 
the  death  of  his  Sainte,"  ^  by  wliich  text  they  used  to  exalt  tha£ 
civil  death  of  theirs,  and  the  order*  and  rules  of  the  life  monas- 
tic) ;  were  it  not  true  wiilnil  tlmt  the  inoiiajitifal  Vii'v  U  not  simply 
citntcm plative,  but  engaged  also  in  the  pcrf')rniancc  of  cerlaia 
ecclesiastical  duties,  such  as  continual  prayer.and  votive  sacrifices 
ofTerccI  in  God,  aad  the  leisurely  writing  of  tlicohigical  books  for 
advancing  the  knowledge  of  the  divine  law  ;  an  Mused  did,  when 
he  abode  eo  long  in  the  Mount.  And  ^o  we  ace,  that  Cnoch, 
llie  seventh  from  Adam,  who  seems  to  have  been  the  Bi-at  cou- 
tcmjilativc  (for  he  i»  ftaid  to  have  walked  with  God  '),  yot  aUo- 
endowed  the  Church  with  a  book  of  prophecy,  which  St.  Judo 
cito».*  Hut  for  mere  enntcmplation  which  ehould  bo  finished 
in  itself  without  casting  beami>  of  heat  nnd  light  upon  society,  , 
iuredly  divinity  known  it  not.  It  docidce  aho  the  question  ■ 
carnpBtly  argued  hptwoen  the  whooU  uf  Zenu  and  Socrates 
on  the  one  hand,  who  placed  felicity  in  virtue  simple  or  attended, 
which  in  ever  chiefly  concerned  with  the  duties  of  life;  and  on 
the  other  hand,  the  numeruun  other  («cct£,  aa  the  Cyrenaica  and 
Kpicurcans,  who  placed  it  In  |ili-&surci  and  made  virtue  (as  it 
iij  uficfl  in  Hotnc  coincdice,  wherein  the  midtreee  and  the  umid.' 
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ikagt  hftbiu)  to  be  bat  a*  a  ecn'ant,  without  which  pleasure 

eunM  be  properly  eerrcd  and  attended ;   and  the   refoniicd 

«kd  of  the    Epicureatiti,    nhit'h    pronounced  felicity  tn  Lie 

Bitting  cl«G  thiin  tho  traoquiUitv  and  serenity  of  a  mind  free 

traoi  perturb:itioa  (as  if  they    would   have   deposed  Jupiter 

ijli]ii,and  restored  Saturn  with  tlie  OoK]t!n  Age,  when  tliure 

n  Dcithcr  tumtner  nor  winter,  Hpnng  nor  autumn,  but  nil 

lAer  one  air  nnd  season);  nnd  lastly,  tbnt  exploded  school  of 

lyrHio  and  Hcrillus,  who  placed  felicity  in  the  removal  from 

ihc  iiuQfl  of  all  doahts  and  scniptex,  admitting  no  fixed  and 

mngtent   nature   of  good   and   evil,    hut  esteeming  actions 

pwjorevil,  according  as  they  proceed  from  llie  iiund  acting 

(fcwlyand  regularly,  or  with  reluctance  iind  nvcraiou;  which 

opioioQ   was  rcvired  in  the  hereby  of  the  Anabaptists,  who 

mofured  all   ihin;^  according    to   the  notions  or  inetiacte 

of  the  spirit,  nnd  the  eonetnncy  or  %ravering  of  belief.     Now 

ill  die  puintH  above   enumerated    manifestly  regard   private 

rrpose  and  contentment,  and  not  tlic  good  of  society. 

It  eeoftures  also  the  pIiitoAOphy  of  EpietetiiR,  who  proBup{>03e8 
dial  felicity  mu^t  be  placed  in  those  things  which  ure  in  our 
power,  lest  we  be  subject  to  fortune  and  disturbance;  09  if  it 
ncrv  not  a  tiling  much  more  hii]ii>y  to  fail  in  good  and  Tirtiious 
endrt  for  the  public,  than  to  oblaiu  all  that  we  can  v/'iAi  to  uur- 
iclvcs  ID  our  jiriratc  fortune ;  as  Gousatvo,  addressing  hia 
siiMiers  nnd  pointing  to  Naples,  nobly  protested,  "  He  had 
rather  die  one  loot  forwards,  than  secure  a  long  life  by  one  foot 
of  retroit"  '  Wliereunlo  agrees  tlie  wlidiim  of  tliat  heavenly 
leader,  who  hn^  nRiruicd  "  that  a  good  cuuecicnco  is  a  cnntinnal 
fMut,''*  showing  ]rliunly  that  the  conscience  of  good  iatcutione 
liowsncver  filling  in  success  imparls  a  joy  truer,  eurer,  nnd  morv 
to  nature,  than  all  the  prnvi.iion  which  a  mnii  can 
ler  for  the  satiefying  of  his  desires  or  fur  the  repoac 
of  his  mind. 

It  cciuures  likewise  that  abuse  of  philosophy  which  grew 
gfDCTsl  abnut  the  times  of  Kpictetua  in  converting  it  into  on 
occupation  or  profession,  ns  if  the  bu.«iness  of  philosophy  had 
btrcn  not  tu  resist  and  extinguish  perlurbJtli'iis,  but  to  lly  and 
avnid  tlic  causes  and  oecasiims  of  them,  and  tu  aliape  a  parli- 
culor  kind  and  course  of  life  to  th^ir  end ;  introducing  such  a 


<  RukrUpl.  Ti    -J. 


L'fkiv-  hv- 


IS. 


If)  TRANSLATION  OF   THE  "  DE  AUCMENTtS," 

Iicaltli  of  mind,  aa  n-iif)  thiit  hcaltli  of  body  ciilllvatcJ  hyj 
Hcrotlicus*  of  wham  Arit^lotle  tcll»  ue,  that  he  did  nuthing  all  I 
liifl  life  long  but  ntteiiil  liis  health,  mid  accordingly  a1j-ol;un€d| 
from  an  infinite  variety  of  thinfja,  depriving  himself  as  it  wcmj 
of  the  use  of  his  body  in  the  meantime'    WhcrcMW,  if  men  r«fe 
tlicmselv^to  duticfi  of«iocicty,  ob  tbat  state  of  body  ia  moat  taj 
be  desired  which  is  beat  able  to  endure  (ind  ovcrcomn  all  clmngc 
and  cxtrL'n>{ticH ;  so  likewise  that  mind  )»  tu  be  esteemed  truly  I 
id  properly  healthy  which  cnn  gn  thn)ugb  the  }»rcatu8t  t<?iO]ita-j 
ans  and  )>erturbation8  :  go  tlml  Diogenes'*  opinion  ii(^ein«  fx- 
cellent,  who  commended  that  etrffn^tli  of  mind  wliicli  enableii 
a  man  not  to  abstain  but  lo  Hiistjiln,  suid  which  cuuld  refrain  ital 
impeluiisity  even  in   the  slecpest  prccliiices,  and  give  it  tKej 
proiwrty  of  a  well  broken  horse,  that  of  8U»pj>lng  and  turnioj 
tno&t  iiuickly  and  middenly. 

Laetly,  it  ceiieiirea  nl^o  the  tendcmees  and  want  of  oomplianct 
in  Bonic  of  tlie  most  ancient  and  rcvercud  philosophers,  whd 
retired  too  caetly  from  civil  businraa  that  tJicy  mi<;ht  avoid  tn>1 
Uiguitice  and  perturbations,  and  live  (a«  they  thought)  mor«j 
pure  and  eaint-lilcc ;  whereas  the  redoliitJon  uf  men  truly  momtj 
ought  to  be  euch  as  the  same  Gonsalvo  required  in  a  i»oldior,l 
'•  whose  honour,**  he  said,  "  ehoutd  be  of  a  stoiiterweb,  luid  nutj 
so  fine  as  that  everything  should  catch  iu  it,  and  rend  it." 


CHAP.  II. 

The  Dirision  of  Indiridual,  or  Self-good,  inlo  Aelivf  and  Pa. 
Good. —  The  Division  of  Patitiine  Good  into  Conservotitx  antl 
Perfrrtice    Good. —  TIip  Division  of  the  Good  of  CommaWi 
into  General  and  Iteg/itctivr  JJultcs. 


To  resume  then,  and  pursue  first  private  and  self  good,  we  wi 
divide  it  into  Good  Actiat  and  Good  Passive ;  for  this  differ- 
ence of  good,  not  unlike  to  tJiat  which,  amongst  the  Koreiane, 
was  expressed  in  ihc  familiar  or  household  terms  of"  ri'<<muc>'' 
and  "  Condus,"  i;-  formed  aleo  in  all  things,  and  U  teat  di»cli>£cd 
io  the  two  ficvcrat  appetites  in  creatures;  the  one,  to  preserve 
or  ooDtinae  themselves:  nod  the  other,  to  multiply  and  propoi- 
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Ite  tBcnuelve*  ;  whereof  the  taller,  whicli  it  activo  arid  KB  it 

■en  the  promua,  bccrib  to  be  tlie  ntrortger  and  more  wnrrliy  ; 

mi  the  former,  which  is  piu^divc  nntl  as  it  were  the  coikU|(I^ 

HHU  to  be  iDferior.     For  in  the  universe,  tfa«  beavenl}'  nature 

it  notlly  the  agent,  the  earthly  nature  the  {latient;  in  iha 

flcMtieii  of  living  crenturcii,  (Jint  of  generalJim  Is  grentcr  thnn 

Ifat  of  food  ;  in  divine  doctrine,  "  It  ia  more  bleased  to  give 

tin  1o  receive,"  '  and  in  common  life,  there  is  uo  man'o  eplnt 

MoAand  effeminate  but  esteems  the  cRcctiitg  of  ^omcwhttt 

tliK  be  has  fixed  in  his  ile-^tre  more  tlian  any  gileaaurc  or  sen- 

mliiy.    And  this  pre-eminence  of  the  active  good  ia  inSnitcly 

nwd  bj  the  ooneidcrntion  thtit  the  condition  of  man  le  mortal, 

mi  rxpo«cd  to  the  blowe  of  fortune ;  for  if  we  might  have  a 

Brrtatnt^r  and  perpetuity  in  our  plcosurefl,  the  certainly  nnd 

ontinimnce  of  them  n-ouM  advance  their  price.     But  when  we 

ne  )l  18  but  thuH  with  m,  "We  count  it  much  to  poolixinc 

dmhfor  awhile ;  "  *    "  Boast  not  thyself  of  tlie  morrou' ;  Thou 

faioveat  not  what  a  day  may  bring  forth ;  "  *  it  ia  no  wonder 

that  we  e»nieetly  pureue  such  things  as  itru  secured  and  ex- 

rmptet)  from  the  injuries  of  time,  whiuh  are  only  our  deeiU 

and  our  woriis;  as  it  i«  said,   "Their  works  follow  tliem."  * 

There  is  also  another  important  pre-omincnrc  of  the  active 

good,  produced  and  upheld  by  that  Alfection  which  is  inseparable 

fmcn  human  nature ;   the  love  of  novelty  nnd  variety ;  which 

■D  tlie  plc(u>urt'9  of  the  ^enw  (which  is  the  jirincipnl  jmrt  of 

{WMivv  good)  is  very  cunfined,  and  can  have  no  great  latitude.* 

**  Only  think  how  often  you  do  l-he  same  thing  over  and  over. 

Food,    Sleep,   Play,  come   round   io  a  per|>etuiil   circle;    a 

man  might  wish  to  die,  not  only  from  fortitude  or  m!«ory  or 

WNdom,  but  merely  from  disgust  aud  woarinesd  of  life."    But 

^enterprises,    pursuits   and  purpoiies  of  life  there  ia  much 

fly;  whereof  men  are  Hcnttible  with  pleRinirc  in  their  in- 

cepdotta,  progressions,  rcsta,  recoils,  reintegrations,  apjiroachcs, 

and  aLtalninge  to  their  ends;  eo  as  it  was  well  snid,  "Life 

without  a  purpose  is  unsettled  and  languid." ''     And  this  beiiills 

a«  well  (he  wise  as  Uic  fuolii>h ;  as  Solomnn  says,  "  A  heady 

man  sc^kt)  lo  witisfy  his  desire,  mid  intermeddles  with  evcry- 

thii^."'     And  we  mc  lliat  the  grcatcist  kings  who  might  liav« 
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at  comtnanJ  evcrj-tliing  wliidi  can  grafify  Uie  eease,  have  yet 
sonictiniea  nffected  mt-nn  iind  frivoloua  pureuits  (ns  was  tite 
jmssloQ  of  Nero  for  the  hnrp,  nf  Cotnmotlus  for  gladiatorial 
combats,  of  Antouiuua  for  chariot' driving,  and  ttte  like)  ;  whicli 
nevertheless  they  esteemed  more  of  tluD  of  the  whole  ahuadunc 
of  Kensual  pleasures ;  6o  much  pleaeantcr  is  it  to  be  doing  thai 
to  be  enjoying. 

IJut  here  it  must  be  more  carefully  observed,  that  thia  active 
individual  good  hiia  no  identity  with  the  good  of  society,  thoughil 
in  8IID1C  cruK!  it  has  an  incidence  into  it:  for  although  it  niaoyl 
times  produces  and  brings  forth  act^  of  beneficence  (which  is 
virtue  of  eomninnion),  yet  there  is  tlii«  diffcrenee,  thnt  tlieMJ 
acts  are  mostly  done  not  with  a  view  tothe  benefit  and  happineii 
of  oihera,  but  to  a  man's  own  power  and  greatness;  as  plainly] 
appcnrs  when  this  kind  of  active  good  etrtkes  un  a  subject  con« 
Irarj-  to  the  good  of  society.     For  timl  gigantcan  wtatc  ofmind^ 
which  poftsewics  the  trouhlers  of  the  world  (such  ns  was  Lucit 
Syllu.  and  InSnitc  others  in  smaller  modclj  who  are  bent  oi 
having  all  men  happy  or  unliuppy  as  they  are  their  friendit 
enemies,  and   would  shupe  tliu  world  nceording  to  their  owi 
humours,  whicli  ie  the  true  '['hconiachy),  thii»  I  i>ny  a^]>ire8 
the  active  good  of  the  indi\idual  (apparent  good  at  Icaotl 
though  it  recedes  farthest  of  all  tVim  the  good  of  society, 

Uut  Passive  good  Ja  Babdiri<lcd  into  Conservative  and 
Ifietict^.    For  there  is  impre^ed  on  nil  things  n  triple  desire  o^ 
appetite,  in  rcspectof  self  or  individutLlgood  ;  oneof  prc:^erviuj^,| 
another  of  {jcrfccting,  and  a  third  of  multiplying  and  spreading 
themMtdves :  whereof  the  hist  is  that  which  we  have  just  liandli 
by  tlie  name  of  "  Active  good/'   ho  that  there  remain  onlyj 
the  two  other  goods  which  we  have  lacntioned ;  whereof  Oiat  i 
perfi-eting  is  the  highest ;  tor  to  preserve  a  thing  iu  its  exisUnj 
ttatc  is  the  leas,  to  mtsc  ihc  same  to  a  higher  nature  is  till 
greater.     For  in  all  tilings  (hero  are  some  nobler  unturos 
the  dignity  and  excellence  whereof  inferior  nntnrcs  iwpirc 
to  tbcir  tKturce«  and  origins.     So  it  was  not  un6tly  said  ol 
men  "  that  they  have  a  fiery  vigour  and  a  heavenly  origin,"'  for 
the  assumption   or  approach  of  man  to  the  Divine  or  yVngelic 
nature  ia  the  perfection  of  his  form ;  the  false  and  prepoaterot 
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nrntitioo  of  which  perfective  gotyi  is  the  very  plague  and  etormj 
nhitjwind  of  liuinan  life,  which  carried  off  and  cleatroye  everj- 
diii^;  while  men  upon  the  inatinct  of  an  advancement  fomtal 
ui  uwQtJBl  are  ciuried  by  n  blind  ambition  to  »eek  an  ad- 
nDNBeat  merely  lueuL  For  as  tboee  who  are  iticlc,  and  find 
totmtdy,  tumble  up  aud  duwa  and  utiange  pluee,  aa  if  by  a 
ronwe  local  they  could  obtain  a  remove  internal,  and  getaway 
fron  tKenvtelves  aitd  from  the  di^asc  that  is  vritliia  ikem;  m 
Nitiaamhition,  when  men  [Msxc^rd  byn  faUc  iiIcil  of  exalting 
(bar  Kture  obtain  nothing  else  bul  nn  eminence  and  exaltation 

Tli«  good  of  coniicr^'ation  eonniaU)  in  tJie  reception  and  fruilioiL 
•'UttI  which  ia  afrrccable  to  our  natures ;  which,  though  it  sccina 
to  bo  the  ai<«»t  pure  and  natural  of  pk-oaurea,  is  yet  the  eoflvH 
ad  the  lotrcat.     And  thi«  uleo  receives  a  diRerencc,  which  ha» 
to  part  been  weakly  judged,  in  part  not  examined  ;  for  the  good 
of  fruition,  or  (aa  it  h  cftmmonly  termed)  plcft-'^iirc,  m  placed 
eitbor  in  the  sincerity  of  the  fruition,  or  in  the  vigour  of  it ;  the 
DIM  of  which  \x  the  result  of  e<iuality  ;  the  other  of  variety  and 
ridssitu'Ie;    the  one  having   le<»  mixture  of  evil,  the  other 
s  rtronger  and  more  lively  impreasion  of  good.     Which  of  these 
i»  the  greater  good,  i»  n  queiition  win  trover  led,  but  'whether 
uion'-i  nature  may  not  be  capable  of  boih  is  a  question  not 
inquired.    The  former  question  being  debated  in  a  dispute 
beiween  Socrates  and  a  sophiiit,  Sncmtca  placing  felicily  in  nn 
^daI  and  constant  peace  of  mind,  and  the  sophist  in  much 
dDstrtng  and  much  enjoying,  they  felt  from  arguments  to  ill 
words ;  iJic  Miphirt  saying  thnt  "  Hocratca'a  felicity  was  the  feli- 
city uf  a  bli»ck  orslone^'*'  aud  8o«'rntcts  »ay!ng, "  that  tliesopliiat's 
(elicily  waa  the  felicity  of  one  that  had  the  ilcli,   who  did 
ttothiog  bat  itch  and  seratoli."     And  both  thotc  opimons  do  not 
want  their  euppuita;  for  the  opinion  of  Socrates  is  imicU  upheld 
by  the  general  con&ent  even  of  the  Epicureana,  who  did  not 
deny  tlwt  virtue  bear*  a  gT»>at  part  in  felicity  ;  andif  so,  ucrtiin 
it  if,  that  \lrtuc  has  more  uec  in  clearing  perturbations,  thini  in 
eotii)a^ing  desires.     But  (lie  sopbist'u   opinion    i»  Romewhat 
&FOured    by  the  oaaertion    we  hut  «]iuke  of,  "  that  good  of 
■dnncement    Is  grcnlcr    ttian   good  of  simple  preservation," 
beeanao  uverr  obtaining   a  desire    ha^  a  »how  of  advancing 
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twture  townrds  perfection ;  which  though  it  bo  not  really  the 
case,  yet  miition  even  in  %  circle  hiw  a  show  of  progrcMnn. 

But  tho  second  question  (ns  to  whether  a  mun'i  nature  may 
not  be  capable  of  tranquillity  of  iniud  and  vigour  of  fruition 
both),  decided  in  the  true  way,  mnkeA  the  fonner  xuperfluont. 
For  do  we  not  often  sec  some  minds  so  constituted,  as  to  lak« 
the  greatest  dt^llghtin  enjoying  pleamrcH  when  present,  and  yet 
neverlhclcas  little  annoyed  ot  ihe  loss  and  leaving  of  thcin  ?  so 
that  the  [iliilosophical  [irogrcnjion ;  "Enjoy  not,  (hut  you  mar 
not  desire  ;  desire  ant,  tliat  you  may  not  fear  ; "  is  the  prccautioa 
of  cowardice  and  pusilliuiiniity.  And  indeed  modt  of  th«  do&< 
I  irincs  of  the  philosopher;*  iocm  to  me  to  be  mure  fearful  and 
cautionary  than  tliv  nature  of  things  requires:  thufthcy  incresM 
tJie  fear  of  death  in  ofTerinj;  to  cure  it;  for  when  they  would 
have  n  man's  whole  life  tn  be  but  a  <li8ei|ilinc  or  pre[>nnition  to 
die,  they  must  needs  make  men  tlilnk  that  it  is  n  terrible  enemy, 
against  whum  there  is  no  end  of  preparing.  Better  iuiy«  tba 
poet  (for  a  heathen) :  — 


|p 


Pftrtiim  [UMicc  Anigniim  morlu  tcrri'rc  i-arcjilcni 
Qui  rijieni  vitic  extri'iiiuiii  uiti*r  iiiiiiiL*r&  |ii)iitit 
Niiltjnp.' 


So  hare  philoi^ophers  itought  in  nil  thinf^s  to  make  nienV 
minilH  too  uniform  nnd  harmonirni,  not  breaking  them  to  con- 
tniry  motions  and  extremes;  the  reason  whereof  I  eu]>|Mi^«  to 
be,  becjauBe  tliey  themselves  were  men  dedicated  to  a  private 
life,  frcf!  from  business  and  from  the  necessity  nf  applying 
tlicm^elYes  to  other  dutie.'*.  Hut  men  should  rather  imitate  the 
wi^tduin  of  jewellers,  who,  if  there  be  a  grain  or  a  cloud  or  an 
ice  in  a  jewel,  which  may  be  ground  forth  wilhuut  taking  loo 
much  of  the  etonc,  they  remove  it;  otherwise  they  will  nut 
meddle  with  it.  And  in  like  manner  men  ou^bt  so  to  procure 
serenity,  at!  iliey  deiiti'oy  uot  uiaguauimity.  And  so  much  fur 
Individual  good. 

Having,  therefore,  discussed  sclt-good  (which  we  also  tcnn 
** Private"  ** Porticufar"  and  '* Indivulual"  good),  let  ua  resume 
tho  good  of  communion,  which  reapcota  and  beholds  sfx^iety, 
which  we  may  term  £)ufy.-  becauBethe  term  of  duty  iamure  proper 

•  Ja».  X.aS7.:  — 
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tai  mind  well  frninnl  and  c]l<i])OR»l  townrds  others,  as  ibe  tcrti) 

if  rintie  ii  npplie^l  Ioh  iqiihI  well  formed  and  composed  in  itself. 

Hit  put  may  eccrn  at  Gi-et  g1aiic«  to  [M>rtnia  to  s^civnce  civil 

ud politic,  but  nut  IT  it  he  nvU  observed;  lor  it  con{:crnH  tlie 

n^nen  and  govemnicnt  of  every  mat)  over  himself,  and  not 

nrrr  otlierB.     And  as  in  nrchitccturc  it  is  unc  thing  to  direct 

die  framing  the  posts,  beams  i^fd  other  partA  of  the  buiMing, 

and  aooUier  thing  to  join  and  fasten  them;  and  tu)  in  meclinuicd 

il  uone  thing  to  direct  how  to  frame  an  inatruiucnl  ur  engine, 

ud  another  to  ect  it  on  work  auil  employ  it;    so  the  ductiino 

of  llw  conjugation  of  men  in  the  state  or  society,  differs  from 

that  which  t«ach«"  them  to  conform  nnd  be  well-disposed  to  the 

idrant.igM  thereof. 

This  part  of  duty  ia  likewise  uubdividcd  into  two  parte ; 
whereof  the  one  treats  of  "  the  common  duty  of  every  man  "  aa  a 
mtunber  of  a  rtate;  the  other  trenis  of"  the  respective  ornpceial 
dtttles  of  every  man,  in  his  profottt^ion,  vocfUion,  rank  and  eha- 
raeter.**  The  first  of  thexe  ii:  extant,  and  well  Ishoiired,  a-**  haa 
been  »i<I;  the  second  likewise  I  may  re|mrt  as  handled  di«- 
prr»cdly,  ihoiijfh  not  tligc8te<l  into  an  eutlre  body  of  iteience; 
not  that  I  object  to  thi^  manner  of  tlispersed  writing,  which 
on  the  conlmry  in  tlii»  kind  ofaT^ument  I  acknowled^  to  he 
be«l.  For  who  is  there  with  ruch  clearness  or  coriiidi-iice  ihut 
lie  can  take  upon  him  to  write  skilfully  nnd  accurately  of  the 
proi>or  and  relative  doty  of  every  Hcvi-val  vocation  and  place? 
Hut  treatiacs  on  mattera  of  this  kind  which  do  not  savour  of 
«xpcri«nco,  but  arc  only  drawn  from  a  general  scholastic  know- 
ledge of  the  subject,  arc  for  the  mo*t  part  empty  ami  unpro- 
6(ablc.  For  nltliough  sometimes  a  looker  on  may  see  more  than 
■  player,  and  there  be  a  proverb  more  nrrognnt  than  sound, 
concerning  the  eoneure  of  the  people  on  the  nctiotiii  of  their 
«iperior«,  "  Tliat  the  vale  beM  diteovem  the  hill ;  "  yet  it  were 
toacb  to  be  wished  that  only  men  of  moat  practice  and  ex- 
jiericnw  shonld  meddle  with  such  arfiinnents;  for  the  writing 
of  S{)cculative  men  on  uoiivc  matter  for  the  most  part  secnia  to 
men  of  experience,  as  Flunmio'ti  argtunenta  of  tlic  ward  i>ccmcd 
tn  [laiiQihal,  to  1^  but  dre.-im&  and  dotngc'  Only  there  is  one 
vkCu  which  accompanies  tho««e  \vlio  write  on  Iheir  own  artfl  and 
profeastonv,  tluil  they  cannot  refrain  from  adorning  and  magni- 
fyiBg  in  excels  those  little  Sparta'i>  of  thctra. 

<  CIc.  fir  Onl.  IfU.  U  18. 
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In  which  kinil  it  were  inoxcuaablo  not  to  inuntion  (bunoria^ 
caue^)  your  Majeety'ii  excellent  book  touching  tlic  duties  of 
kio^,  B  work  richtj*  compouaded  of  many  known  and  secret] 
trcuurcj  of  divinity,  monUty,  and  policy,  with  grcnt  Rsporsioi 
of  all  other  art^,  and  beioj;  in  my  opinion  one  oF  the  mo 
Biound  and  healthful  writings  that  1  have  read;  not  cH^temfteT 
in  the  heat  of  invonlinn,  nor  chilled  in  tlie  coldnejw  of  ncgti' 
geoco;   not  subject   to   fit«  of  dizziness,  and  so  falling  iul 
confusion  and  disorder ;  nut  diittnicied  hy  digres^iidiu,  su  no  tc 
embrace  in  a  discursive  narrative  things  itiipertlitent    to   tliM 
purjKise ;  not  savourini^  of  |ierfumes  and  paintings,  as  those  do^j 
who  attend  tiioix-  to  the  pleasure  of  tliL-  reader  tlmu  the  nature^ 
of  llie  argument ;  above  all,  being  a  book  as  good  In  spirit 
in  body,  aioce  it  is  both  agreeable  to  truth,  and  apt  for  action.] 
And  it  u  morcoTor  quite  free  from  that  vice  wlalch  1  havt 
noted  above  (which,  if  it  were  tolerated  in  any,  certainly  it 
would  be  so  in  a  king,  writing  of  the  authority  of  a  king) 
seeing  it  does  not  exalt  invidiously  or  above  mcoaure  the  height 
and  Biimmit  of  kingly  power;  for  your  Majesty  has  repre*ent 
not  a  king  of  Assyria,  or  Persia,  in  the  glitter  of  outward  prido 
and  glory ;  but  truly  n  Moses  or  a  David,  that  is,  shepherds 
their  people.    Neither  can  I  ever  forget  the  observation  ao  trulyj 
worthy  of  a  king,  which  your  Majesty  delivered,  in  the 
sacred  spirit  of  government,  in  deciding  a  great  cause  of  ju^| 
eiiture;  which  was,  *'  That  kings  ruled  by  the  laws  of  die 
kingdom:),  OS  God  rlid  by  the  lawn  of  Nature,  luid  ought  asj 
rarely  to  put  in  urc  their  miprcmc  prerogative,  as  God  does  hbl 
power  of  working  iniracleti.'    And  yei,  notwithstanding,  in  yourl 
other  book  of  a  free  monarchy  it  well  apjieurs  that  yon  no  leaftl 
perceive  and  undcrstaud  the  plenitude  of  the  power  of  u  kiu;;,! 
u»d  the  uliimities  (as  the  echoolnieu  mv)  of  regal  rights, 
the  circle  and  bounds  of  his  office  and  duty.    Thus  have  I 
eumcd  to  allege  tliis  excellent  writing  of  yuii r  Majesty,  as  n  prime] 
or  eminent  example  of  treatiftoH  coneernini»spoeiiil  mid  rej-pecliva] 
duties ;  wherein  I  >houhl  linve  tmid  nt^  niuc-h  if  it  hiiil  been  writ-J 
(on  by  any  king  a  thousand  yeiin*  since.     Xor  am  I  moved  wil 
thatruleof  mniiners  ivliieb  \a  usunlly  laid  down,  "thai  one  should] 
not  praUe  in  preaencc;  "provided  that  the  praise  be  not  IwyondJ 
the  truth,   and  bc.«towr<l  unseasonably,  or  without  occasion. 
Surely  Cicero,  in  that  brilliant  oration  for  Marcellus,  wa.i  but! 
exhibiting  no  excellent  picture  of  Caisar'b  praiscsj  Uiuu^h  he 
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wa«  spcftking  bpforo  his  &vx.     And  lluj  like  did  Pliny  tho 
younger  to  TrajaD. 

Rut  lo  relnrn  tn  our  puqione.  Tbere  belongs  further  to  tlio 
handling  of  tbi^  pail,  touching  llie  respective  duties  of  ruca- 
tioofl  and  prole^Mon^,  •  relatire  or  opposite  doctrine  toucfaiaf; 
the  frauds,  ciiutioiiii,  ini|i*)«turc^,  uiid  vices  of  every  profeA- 
aioa ;  for  corruption?  and  vices  arc  oppodc^]  tu  duties  and  vir- 
teML  And  it  ia  true  that  ihcec  arc  not  nltu^thftr  i>as3ed  over, 
(ot  there  are  manj  treatisee  and  writings  in  which  they  are 
lotMhedupoD  at  least  in  pacing;  but  ho>v?  rntfacrtn  aeatire,  and 
crmually  after  the  manner  of  Lucinn,  tlian  seriously  and  wiiicly. 
For  men  have  rather  sought  by  Mrit  to  traduce  much  that 
b  good  or  useful  lu  profesaioos,  aod  expose  it  to  ridicule,  tliap 
to  discover  and  sever  that  which  is  vicious  and  oornipt.  But 
Solomon  says  well,  "A  Eicomer  seeks  wiwlnni,  and  finds  it  not, 
bat  knowledge  olTers  itself  unto  him  that  U  desirous  thereof; "' 
for  he  wild  oomea  to  seek  after  knowledge  with  n  nund  to 
•oom  and  censure  will  be  sure  to  find  mutter  enough  for  his 
huoiour,  but  very  little  for  bis  instruction.  But  the  serious 
hfeodUog  of  tliis  argument  with  integrity  and  sincerity  ought, 
oa  it  appears  to  me,  to  be  reckoned  among  the  beet  fortifications 
for  honesty  and  virtue.  For  aa  the  fable  goes  of  the  basiliiik, 
that  ii'  he  sec  you  Sr»t,  you  die  for  it,  but  if  you  sec  him  tirst, 
he  diu  ;  so  is  it  with  deceits,  impoifturc^,  and  evil  art«,  whieh^ 
if  they  be  first  espied,  they  lose  thoir  life,  but  if  they  prevent,  ^v^ 
they  endanger;  so  that  we  are  much  Uoliolden  to  MachiaveUi  1  f  V^ 
■ad  other  writera  of  tJint  class,  who  openly  and  unfoigncdly  ^ 
deelnre  or  describe  what  men  do,  and  not  what  tliey  ought  to 
do.  For  it  is  not  posxible  to  join  the  wimIuiu  of  (he  serpent  with 
the  ianoceDoe  of  the  dove,  except  men  be  pcrft:ctly  ucqufiinted 
with  lUf  nature  of  evil  iteelf ;  for  without  this,  virtue  is  open 
and  unfunci'd;  nny,  a  virtuous  and  honest  man  can  do  no  goud 
upon  ihooc  tlmt  arc  wicked,  to  correct  and  reclaim  them,  with- 
out 6tfl  exploring  all  the  dopthf  and  rcccsees  of  tlieir  mnlice. 
For  meo  of  corrupted  minds  presuppose  that  honesty  grows 
out  of  aa  tgnomnee  or  rimiJicity  of  manner*,  and  believing  of 
pmefaen,  tchoolmAtters,  boolt»,  moral  precppts,  common  di>. 
ontiBC*,  mmi  opinions;  »  as,  except  they  plainly  perceive  that 
jrott  know  as  much  of  their  corrupt  opinions  and  depraved  jnin- 
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ciplcs  as  they  do  them8clvce>  they  despise  all  lioncsty  of  man- 
ners aod  coiiusct ;  according  to  the  excellent  proverb  of  Solo- 
mon, "  Tlie  fool  receives  not  *he  word  of  the  wise,  unless  thou 
Bpeakeat  the  very  things  that  are  in  his  heiirU"  '  But  tliia  pii 
touching  rcepeotive  cautions  and  viccts,  wo  set  down  as  d 
ficicnt,  and  will  call  it  by  the  name  of  "  Seriout  Satitv,"  or 
Trtatise  of  the  Inntr  Nature  of  Things. 

Unto  ihi*  part,  touching  respective  duty,  do  also  appertni: 
the  inu1u:it  duties  Lctwei^n  Imslximl  and  wife,  parent  nud  chil 
master  and  Btrvant ;  so  likewise  the  Inw«  of  friendbhip  am 
gratitude,  the  civil  bonds  of  compnnica,  colleges,  neighbo 
hood,  and  the  liko;  hut  It  miut  ever  be  kept  in  mind,  that  the; 
are  here  handled,  not  as  they  are  [Kirts  of  civil  aociety  (for 
ii  referred  to  policy),  but  as  to  the  framing  and  prediiiposlng 
iheinindsof  particular  persons  towards  the  preservation  of  thi 
bonda  of  society. 

The  knowledge  concerning  good  respecting  Society  (as  W' 
as  that  which  respects  Individual  good)  handles  it  not  eimpljr 
alone,  but  comparatively;  wbcreunto  belongs  the  weighing  of 
duties  bclwecn  person  and  person,  case  and  caee,  particular  and 
public,  present  and  future ;  as  we  ecc  in  the  stem  and  severe 
proceeding  of  Lucius  Brutue  against  bis  own  sons,  how  it  waa 
generally  extolled  to  the  eky ;  and  yet  what  did  another  say  of  it? 
**  It  was  nn  unhnppy  deed,  whatever  posterity  might  nay  of  it." ' 

And  wc  see  the  same  in  that  supper  to  which  Marcus  Brutus, 
CtuuK  CaBUUS,  and  others  were  invited.     AVhen  to  uinko  trial 
of  their  opinions  touching  the  intended  murder  uf  Ciesar,  the 
question    wrw   cunningly  raised,  "whether  the   killing  of 
tyrant    were    lawful,"  they   were  divided   in    opinion ;    somi 
holding   that   it   was  clearly  lawful,    for  ecr^'itude  waa 
oxtrcmo  of  evils ;  others,  not  so,  for  tyranny  was  bettor  than  a 
civil  war;  while  a  third  set  afbrmed,  according  to  the  doctrine 
of  Epicurus,  that  it  was  unfit  for  wise  men  to  endanger  th' 
selves  in  the  ciiusc  of  fools.*     But  there  are  n  number  of  liki 
cases  of  comparative   duties ;    nmongst  which,  that   is   eQ' 
frequent  where   the   qnestion   ia,  whether  injustice  may 
comniitte<l  in  order  to  save  onoV  country,  or  for  sonic  gre: 
future  advniilRge  of  tlint   kind;    touching   which,   •fasnn 
The»^ly  used  to  say, "  Some  things  mnst  be  done  unjustly, 


the 
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*  Virj,  .Vn.  tL  eaa 

*  Jtelart-hhi  Brut. 
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that  many  niar  be  Jonc  justly." '  But  the  reply  is  gooil ; 
•Prwnt  justice  is  id  your  power,  for  that  which  is  to  come 
jm  have  no  security."  Men  miiHt  pursue  thinga  which  are 
gwdsnd  juat  at  preaent,  leaving  the  future  to  the  Dirine  Pro- 
ntun.  And  »o  much  for  the  knowlc<)ge  touchiug  the  cxem- 
ihruid  description  of  good. 


I 


CHAP.  III. 

J%f  DivinoR  of  the  Doctrine  concerjiing  the  Culture  of  the 
JUidj  into  the  DoctriKe  concertuHff  the  Charartert  of  the 
Mind,  the  Affeeliont,  and  the  ftemediet  or  Cvrei.  —  An  Appen- 
rfr>  ef  this  name  Doctrinet  touching/  the  CitH(/rttity  between  the 
Good  of  the  Mind  and  the  Good  *sf  the  Body. 

Now  therefore  that  I  have  spoken  of  the  fruit  of  Hfc  (ander^ 
ituidiiig  it  in  a  philosophical  sense),  it  remaine  to  speak  of  the 
ry  which  belongs  tliereto ;  without  wliich  the  furiucr  purt 
to  be  DO  better  than  a  fair  image  or  etatue,  which  iebcautl- 
&1  to  contemplate,  but  ia  without  life  and  motion  ;  whereunto 
Arittotle  eloquently  Eruhscribcs  in  the^e  worde,  "  It  ia  necea> 
then  to  «peak  of  virtue,  both  what  it  i^,  nnd  whence  \% 
la,  for  it  were  almost  usclcee  to  know  whnt  virtue  ie,  bu( 
ignorant  of  the  ways  and  means  of  acquiring  it;  there- 
fi>re  we  muftt  inquire  not  only  to  what  kind  virtue  helongii,  but 
alto  bow  it  may  be  obtained;  for  we  winh  both  to  be  «Cr 
qualnted  with  the  thing  itjcif,  and  to  gain  posse^^ion  of  It; 
wbcrctu  we  shall  not  fuUy  succeed,  uidcas  wr  know  both  the 
vbence  aad  the  how."'  Ia  such  cxprew  wordii  and  with  such 
itrratinn  does  he  inculcate  this  part,  although  he  docs  not  him- 
irlf  pursue  it  Thia  likewise  it  id  wliich  Cicero  beatowe  on 
Cfclo  the  younger  as  no  ordinary  praise ;  that  ho  had  applied 
hiaaeLT  to  philosophy,  "  not  for  the  sake  of  disputing  as  most 
|4o,  but  for  (he  «akc  of  living  according  to  itin  rulci>."^  And 
■Itiiough  through  the  negligence  of  our  timce,  wherein  few 
take  any  v:ire  touching  the  cultivation  and  didpositinn  of 
[tltt  mind,  and  thn  framing  of  their  life  to  any  fixed  rule,  (n» 
Stnecm '  excellently  sara,  "  Ever^-one  takes  tliought  about  the 
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parts  of  life,  no  one  about  tho  whole:")  this  part  may  seem  bu* 
p<trfliiou9,  yet  T  will  not  on  thaX  nccoimt  pass  it  by  untouchc 
but  mtlicr  conclude  with  thnt  aphorism  of  Hippocratea,  *'Thi 
tlicy  who  are  stoic  and  feel  no  pain  nrc  »ick  in  their  mind;' 
they  need  medic5n»»  not  only  to  assuage  Oie  disease,  bnt 
awake  tho  Benae.  And  if  it  be  objected  that  tlic  cure  of  nien'a 
mindii  belongs  to  wicrcd  diviLlty.  it  is  most  true;  but  y« 
moral  philosophy  may  be  Admitted  into  the  train  of  theology^ 
aa  a  viec  ticrvuit  and  faithful  handmaid  to  be  ready  at  be 
beck  to  minister  to  hi;r  ecrvicc  aud  rct)ulKmcat«.  For  oa  the 
realm  saya,  "  That  the  eyes  of  the  liaudmaid  look  perpctuall 
to  the  hands  of  her  mistreM,"'  and  yet  no  doubt  many  thinj 
are  IcfV  tn  the  care  and  discretion  of  the  hnndmnid  ;  ao  oughl 
moral  philosopliy  to  give  a  constant  ntlcntion  to  the  doctrine 
of  divinity,  and  be  obedient  to  them,  and  yet  so  ae  it  maj 
yield  of  itself  within  it«  own  limttH  many  sound  and  prufltablfl 
directions. 

This  part  therefore,  when  I  recall  the  excellency  thereof, 
cannot  but  find  exceeding;  etrange  thnt  it  is  not  yet  reduc 
to  written  inquiry.     Wherefore  seeing  I  act  it  down  amot 
tlio  deficient^),  I  will  accordin<;  to  my  custom  sketch  out 
of  the  heads  and  points  thereof. 

First  therefore  in  this,  ns  in  all  things  which  are  practical, 
wc  ought  to  cast  up  our  ac^-nuntwhat  ia  in  onr  power  and  whd 
not;  I'nr  the  one  may  he  dealt  with  by  way  of  alremtion,  bul 
the  other  by  way  of  applieation  only.    The  hnsbandman  cannc 
command  cither  the  nature  of  the  soil  or  the  seasons  of 
weather;  no  more  can  the  physician  either  the  natural  temper' 
and  constitution  of  ihc  patient,  or  the  variety  of  accidents.     Now_ 
in  the  culture  of  the  mind  and  tho  cure  for  ita  diseases  tbrc 
,  things  arc  to  be  considered  ;  the  diifcrent  characters  of  disf 
I  sitioRS.  the  atTections,  and  the  remedies ;  juf>t  as  in  tlie  treatroci 
of  the  body  three  things  are  ob8er\-ed ;  the  complexion  or  coi 
rtitution  of  the  sick  man,  the  disease,  and  the  cure  ;  but  of  thee 
tjiree,  only  the  lft*t  is  in  onr  power,  the  two  former  are  not 
Yet  the  inquiry  intu  things  beyond  our  power  ought  to  be 
ciirelul  ns  into  iho^e  within  it ;  for  the  exnct  and  distinct  know^ 
ledge  thereof  is  the  groundwork   of  the  doctrine  .of  rcniedic 
tlint  they  may  be  more  conveniently  and  successfully  nppliedj 
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nd  we  couiot  fit  >  gtrment,   exc«pt  ve  fint  take  meoAurc 
tftbebodr. 

So  thea  the  first  article  of  this  knowledge  is  conccrDcd  nrtLn 
(k  different  cfutractfn  e/  natures  a»d  dispatitiom.  And  wc  ara 
■ot  here  epeakiog  of  the  oonimoD  inclinatione  either  to  virtuell 
toA  Tie«s,  or  to  dUurders  and  passionj,  but  of  those  which  arn 
Boreprofonnd  and  radical.  And  ki  truth  I  cannot  somotiDies  but* 
wonder  tttat  thie  port  of  knowledge  should  for  the  most  part  be 
omitted  both  in  Morality  and  Policy,  considering  it  might  afaed 
.  a  my  of  light  on  both  licienceti.  In  the  traditions  of  aatro- 
mes'a  natures  and  disiweition!)  are  not  unaptly  disUn- 
gtuihed  according  to  the  predominances  of  the  planets;  for 
some  are  mituraUy  formed  forconteuiplalioii,  others  for  bueineu, 
others  for  war,  othcns  fur  advancement  uf  furtune,  others  for 
loTCi  others  for  the  arte,  others  for  a  varied  kind  of  life ;  so  among 
the  pocttf  (heroic,  satiric,  tn^c,  comic)  aro  everywhere  iatci^ 
ipersed  repreaentationa  of  characters,  though  generally  exag- 
gerated and  eurpoasing  the  truth.  And  this  argument  touching 
the  different  characteiB  of  dispositions,  ie  one  of  tho^c  gubjceu 
in  which  the  oommoo  dieoouree  of  men  (as  uometimut)  though 
very  rarely  happens)  is  wiser  than  books.  But  far  the  best 
provision  and  nmlvriul  for  this  treatise  is  to  be  gained  from  the 
wiser  sort  of  historianti,  not  only  fmm  the  commemorations 
which  they  conimonly  add  on  recording  the  deaths  of  illustrious 
penons,  hut  much  murK  from  ihtt  entire  body  of  history  as  ofteu 
aanich  a  person  enters  upon  the  stage;  for  a  clianictcr  so  worked 
into  the  narrative  gives  a  better  idea  of  the  man,  th»n  any 
formal  criticism  and  renew  can  ;  such  15  that  of  Africanua  and 
Cato  the  Elder  in  Liry,  of  Tiheriua,  and  Claudius,  and  Nero  in 
Tacitua,  ofScpumiuA  Sevcnis  in  Herodian,  of  Louia  XI.,  King 
of  France,  in  Philip  dc  Comine«,  of  Ferdinand  of  Spiiin,  the 
CsAT  Maximilian,  and  tiie  Popes  Leo  aud  Clement  in  Frau- 
OMOO  Quiociar^lini.  For  theso  writers,  having  the  tmi^ea  of 
tfaoM  persons  whom  they  have  selected  to  describe  constantly 
before  their  eyes,  hardly  ever  moke  mention  of  any  of  their 
actions  without  inserting  something  concerning  their  nature. 
So  Hiuc  of  the  rcUtions  which  I  bavn  met  with  touching  the 
oonclaves  of  the  [wpe*!,  present  good  characters  of  the  Car- 
dioalit;  aa  Uie  letters  of  aiuba^ssdor^  do  likewise  of  the  couii- 
clUura  of  princcB.  Whi-'reforc  out  of  these  matcriiilo  (which 
are  vurely  ricli  and  abundant)  let  a  full  and  careful  treatise  be 
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1  construe  Bed.  Not  howerer  that  I  would  have  these  characte: 
presented  in  ethics  (as  we  find  them  in  history  or  ptietry 
even  in  c*)minou  diBCOur&c),  in  tlie  sha]ic  of  complete  indtvidu: 
]Mirtiait«,  hut  rather  the  ncvcrul  tcature»  and  simple  lineaDieQ 
of  which  tliey  are  uumpof^cd,  and  i)y  the  Yarioua  comhioatio: 
and  arrangements  of  which  all  ch»nK'ti.-rc>  whutever  urc  maJi 
up,  showing  how  many,  and  of  what  nuturc  tlit-sc  arc,  uutl  hu 
connected  and  subordinate  one  to  niiothcr ;  that  eo  wc  may  havi 
a  Bcicniifto  and  accurate  diMtjoliuii  of  niindc  and  cliaracte 
and  the  secret  dispoaitions  oi"  particular  men  may  be  revealed 
and  that  from  ttic  knowledge  thereof  better  rules  may 
framed  for  the  treatment  of  tlie  mind. 

And  not  only  nViouId  tlie  churacttira  of  di^puaitions  wki< 
are  impree^ed  by  nature  be  received  into  this  treatiae,  b 
Uiose  oliiu  which  arc  impo^d  on  tlie  mind  by  aex,  by 
by  region,  by  health  and  eicknctta,  by  beauty  and  dvfurmityi 
and  the  like;  nnd  af;ain,  thoae  which  are  cau*cd  hy  fortune,  sa 
soverei^fiity,  nobility,  obscure  birth,  riches,  want,  magutrooy* 
\  privatencsK,  prOTjicrity,  adversity,  and  the  liUc.  For  we  sea 
that  I'lautud  make?  it  a  wonder  to  800  an  old  man  bcncficen' 
'*  Hie  beneficence  ix  that  of  ft  young  man." '  St.  I'uul  ad- 
vising that  severity  of  di&cipUnc  should  be  used  towards  tha 
Cretana(*'  Kcproach  tlieiii  severely  "),  accuses  the  disfMUiition 
their  country ;  citing  the  iM)et'8  censure,  "  tJie  Cretans  are  nlwayi 
Har^,  evil  bca^td,  slow  belliea."'  Sallust  notes  tliat  it  h  usual 
with  kings  to  dcBire  contradictories,  *'  the  desire*  of  kings, 
they  are  violent,  ao  are  they  generally  changeable  and  ofYc 
contrary  to  thcniMsrvcA."*  Tacitus  (>bM-r%'L's  tliat  honniirs  and 
iurtune  more  often  alter  racn*»  disjmRilionii  to  the  wor^:  than  to 
the  better;  "  Veepaainn  alone  wna  changed  for  the  better. 
Pindar  makes  the  observation  titat  gri-at  and  ^udduu  giwd  furtuni 
fur  tJie  mo«t  part  defeftta  and  enervates  inenV  minds.  "  There  bo», 
that  arc  not  able  to  digeet  groat  proaperity."  '  The  Pealm  aho 
it  is  more  eu^y  to  keep  a  measure  in  the  enjoying  of  fortune, 
liian  in  the  increase  thereof,  '*  If  riches  increase,  sot  not  your 
heart  upon  them."*  These  observations  and  the  like  I  deny  n< 
but  are  touched  a  little  by  AristotJe  in  his  Khelorie,  and  bf> 
aud  tliere  in  some  other  men's  writings,  but  lliey  have  ncv 
been  incorporated  into  moral  phitosoj^y,  to  which  they  priu 
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OfwIIy  appertain ;  do  le»$  tlisn  tbc  kaowloJgc  of  the  diversity 
of  groDod^  aoil  moulds  docs  to  agriculture,  and  the  knowledge 
of  the  diversity  of  oomplexiona  and  oonMllution^  does  to  nic- 
£cuie.  It  should  bo  done  however  now,  except  wc  mean  to 
laDow  ihe  iadi»crctioii  of  empirics,  who  nuDutcr  tho  game  nio- 
Saaei  to  all  jKiticntA  of  every  coiutituttoo. 

Next  in   order  i»  the  knotcUdge  touching  the  affections  ami 
perturiaiiotu,  whicli  are,  ai  I  liave  said,  tho  diseases  of  the 
mbd.     for  as  the  ancient  poIiticiaxiH  tn  popular  states  were 
front  to  compurc  the  people  to  the  tsca«  and  the  orators  to  tiic 
viods ;  becatue  as  the  sea  would  of  itflelf  be  calm  and  quiet,  if 
tbe  winds  did  not  move  and  trouble  it;  m  Uw  pcoitlc  would 
be  pcac«able  and  tractable  if  tho  seditious  orators  did  not  set 
tbGm  in  working  ood  ngilatioD ' :  so  it  may  be  fitly  said,  that  tite 
mtod  in  it«  own  nature  would  bo  tompcmte  and  (jtatd  ;  if  tliu 
afTections,  as  winds,  did  nut  put  it  into  tumult  and  perturbation. 
And  hero  again  I  find  it  strange,  that  Ariiitutic  should  have 
written  divers  volumes  of  ethics,  and  never  handled  the  afiec- 
tions,  as  a  princi[tal  portion  thereof;  yet  in  hbi  Khetoric,  where 
they  aro  coneidered  but  coUatenilly  and  in  a  secoud  degree  (oa 
tivej  may  be  moved  and  excitetl  by  f<peech),  he  finds  a  place  for 
l}ieni.and  handles  them  acutely  and  well,  for  the  quantity  there- 
of.    For  it  ie  not  his  disputations  about  pleasure  and  pntn  tliat 
can  satisfy  this  inquiry:  no  more  thnn  he  who  should  generally 
handle  the  nature  of  light  can  be  said  to  handle  the  nature  of 
portJctdar  ccdoure;  for  plcoHure  and  p»in  are  to  the  particular 
affpctionn,  lu  light  is  tu  partiuuliir  colours.     Better  iiaim;,  I 
cuppoee,  had  Ih^  Stoics  taken  in  this  argtmicnt,  as  far  afi  I  can 
gather  by  that  which  remains  of  them ;  but  yet  I  conceive  it  wa^ 
mther  in  subtlety  of  definitions  than  in  any  full  and  ample  dc- 
•eription.     So  likewise  I  find  some  particular  writings  of  an 
d^ant  natorei  touching  some  of  the  affcctiond,  as  of  anger, 
of  tendemcM  of  countenance,  and  some  few  others.     But  to    \ 
-tixak  tlic  real  truth,  the  pocto  and  writers  of  history  are  thebgsi 
dgetara  of  thi^  knowledge,  where  w«  may  find  painte«I  fortli 
with  great  life  and  dinseoted.  how  affections  are  kindled  and 
excitvd,  and  how  {iHoifit-d  and  resii-oincd,  nud  how  agaJn  con- 
tained from  act  and  further  degree;   how  tliey  disclose  tliem- 
•cItcs,  ihuugh  repressed  and  concealed  ;  how  they  work  ;  how 
tlwy    vary  J   how  they   arc  enwrapped  one  witldn  auotlter; 
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how  they  fighl  antl  encounter  oqu  with  ono'Jier;  aad  matiy 
other  particuluritics  of  this  kind ;  amongst  which  thia  laet 
is  of  special  use  iu  moral  and  civil  aiultera;  how,  I  say,  to  itct 
afiectioQ  o^inet  aSbction,  and  to  use  tlic  aid  of  one  to  master 
another;  like  huntcre  and  fowlers  who  use  to  hunt  beast  with 
bciist,  aud  catch  bird  with  bird,  which  otherwise  perhaps 
without  their  aid  man  of  himself  could  not  bo  easily  contrive; 
Viwn  which  foundation  ie  erected  thnt  excellent  and  gcncrul  use 
in  civil  government  of  reward  »iid  puninhment,  whereon  ixim- 
monwt-altlis  lean ;  setiug  those  prt.-doui'iuaiit  afiecliouB  of  fear 
aud  hope  suppress  and  bridle  all  the  rest.  For  aa  in  the 
government  of  statcB  it  is  mtmctinies  necessary  to  bridle  ood 
faction  with  another,  so  it  is  in  the  internal  governinfal  of  the 
mind. 

I  now  come  to  those  point*  which  arc  within  our  own  com- 
Diand,  and  have  opcrntion  on  the  mind  to  afleut  and  in6ueaoe 
the  will  and  appetite,  and  so  have  f^eat  power  in  altcriog 
manner^ ;  wherein  philosophers  ought  carefully  and  actively  (9 
bitve  inquired  of  Uie  stn^iigih  and  eoergy  of  custom,  exenaae, 
habit,  education,  imitation,  cmulatiou,  company,  fi-leiKlahip, 
priiisc,  reproof,  exhortation,  fame,  laws,  books,  studies,  and  the 
like.  For  these  are  the  things  thai  rule  in  niondg  ;  these  the 
Bgente  by  which  the  mind  is  ufTcctcd  and  dis{io5cd ;  and  ihe  in- 
gredients of  which  arc  compounded  the  medicines  to  preservft 
or  recover  the  health  of  the  mind,  as  far  as  it  can  be  done  by 
human  remedies  j  of  which  iiumber  I  will  select  some  one  or 
two,  upon  which  to  iasiHt,  as  patterns  of  the  rest.  I  will  tfacrc> 
fore  make  a  few  obeervations  on  Custom  und  Habit. 

The  opinion  of  Aristotle  eecms  to  mc  to  savour  of  negligence 
and  narrownees  of  contcm  plat  ion,  when  he  uR^erts  that  custom 
boj  no  power  over  those  actions  which  are  natural ;  using  for 
example,  *'  that  if  a  stone  be  thrown  u]>  a  thousand  time«,  it 
will  not  learn  to  oacend  of  itjielf ;  and  tluit  by  o(^n  scotog  or 
hearing  we  do  not  learn  to  see  or  he^r  the  belter."'  For  though 
this  principle  be  true  in  some  things,  wberciu  nature  is  per- 
emptory (the  reasons  whereof  we  have  not  now  leisure  to  dis- 
cuss), yet  it  18  otherwise  in  things  wherein  nnture  admits, 
within  certain  limits,  intension  and  rcmiddiun.  For  he  might 
■ee  that  a  tight  glove  will  come  on  more  easily  wiUi  use;  that 
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i  waDd  by  uae  aod  contiDtuutce  will  be  bent  contrary  to  \ia 

aatunJ  growUi,  and  after  a  while  will  eontinue  in  the  same 

pwitioa;  that  by  uae  of  the  voice  it  becomes  stronger  and 

lomler;  that  by  ciutom  we  can  better  benr  heat  nnd  cold,  and 

tbe  like ;  which  two  latter  cxaiuplee  have  a  nearer  rescmhlnncc 

ta  [lie  subject,  than  those   iiutances  which  lie  altogc.^     But 

fcowerer  it  be,  the  more  true  it  ib  that  virtura  and  vices  consist 

ID  habit,  he  ought  so  much  the  marc  to  ha\e  taught  tho  rulea 

fin-  icquiring  or  removing  that  liabit ;  lor  there  mny  be  many 

precepta  for  the  wise  ordering  of  the  exercises  of  the  mind,  sd 

well  aa  of  tlte  body ;  whereof  I  will  recite  a  few. 

The  firdt  fihall  be,  that  we  beware  wc  take  uot  at  the  Orst 
cither  a  greater  ur  a  smaller  tu^k  than  the  ctuc  rcquifce.  For 
if  loo  great  a  burden  be  imposed,  in  a  diffident  oaturc  you  dia- 
oosragc;  in  a  confident  nature  you  breed  an  opinion,  whereby 
a  man  prooiiBCS  to  himiielf  more  tlian  he  U  able  to  pcrfunn, 
which  produces  slotJi ;  and  in  both  these  natures  the  trial  will 
Gul  to  satisfy  iho  expectation,  a  thing  wbieh  over  diucouragea 
end  confuundEt  tlie  mind.  But  if  the  taska  be  too  weak,  progress 
w^l  be  mueh  retnrded. 

The  second  precept  shall  be,  that  to  practise  any  faculty  by 
which  a  habit  may  be  ac<julred,  two  several  timea  should  be 
obavrved ;  the  one,  when  the  mind  is  best  disposed,  the  other 
when  it  ia  worat  disposed ;  tliat  by  the  one.  you  may  guin 
a  grcotatcp,  by  the  other,  you  miiy  tbroiigli  BtrermnuB  exertion 
work  out  the  knots  and  obstaclcis  of  tlie  mind,  aad  eo  make  the 
middle  times  the  more  eaay  and  pleasant 

The  thin]  precept  elmll  be  that  which  Aristotle  mentions  by 
the  way.  "  To  bear  ever  with  all  our  strength,  so  it  be  with- 
out TJoe,  towards  tbe  contrary  extreme  of  that  wliercunto  wo 
arc  by  nnture  inclined ;  " '  its  whmi  we  row  against  tlie  stream, 
or  almighten  a  wand  by  bending  it  contrary  to  it^  nutural 
crooked  nesa. 

The  fourth  precept  depends  on  that  axiom,  which  is  most 
true ;  tliat  the  mind  is  brought  to  anything  n  ilh  luorc  sweetness 
kod  happiucaa^  if  that  wherennto  yon  pretend  he  not  first  m  tlio 
intention,  hut  be  obiuincd  as  it  were  by  the  w.iy  while  you  are 
attending  to  something  cl»c;  because  of  the  natural  haired  of 
the  mind  against  necessity  and  cooetraint.     Many  other  useful 
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prec«pte  there  arc,  touching  the  regulation  of  custom ;  for 

custom  wisely  and  skilfully  conducted  provee  indccJ,  nccording^j 

to  the  »Aying,  ft  second  natnre ;  but  governed  unskilfully  and  by  , 

chance  it  will  be  but  an  ape  of  nature,  imitating  nothing  to  the 

life,  but  bringing  forth  only  that  which  is  liune  nnd  counterfeit. 

So,  if  \To  should  handle  booksand  studiea  aod  what  iutlueoce , 

and  operation  they  should  have  upon  manners,  are  there  not! 

divere   precepts   and   directions  of  great   profit  n]kpertaining< 

tlicrcunto?     Did  not  uue  of  the  fathers',  in  great  indigoatioa 

call  poesy  "  the  wine  of  dL-mone,"  because  it  engenders  tcmpta-  . 

tiona,  deaires,  and  vtun  opinions  ?     Is  not  the  opinion  of  Ari*^ 

Htotte  very  wise  and  worthy  to  be  regarded,  "  that  young 

arc  no  fit  auditors  of  moral  philosophy,"*  because  the 

beat  of  their  aflections  is  not  yet  ectttcd>  nor  tempered  with 

time  and  experience  ?     And  to  say  the  truth,  does  it  not  hereof ' 

come  that  tlio!<e  excellent  books  and  discourses  of  the  ancient 

writcrti  (whereby  they  huvc  persuaded  unto  virtue  most  efiee-' 

tually  by  represontiug  her  in  alJito  and  oiajosty,  aud  ]>opu1nr 

opinions  againat  virtue   us  clad  in  parasit«s^  cloaks,  fit  to  b« 

scorned  and  derided)  ore  of  so  little  effect  towards  honesty  of  j 

life  and  aniendtiient  of  evil  iniLnnem,  because  they  are  not  rendl 

End  revolved  by  men  in  their  mature  aud  settled  years,  but  con-* 

fined  oluiuat  to  boys  and  bcginncra.     But  is  it  not  true  oIho  that 

much  less  are  young  men  fit  auditors  of  matters  of  policy,  till 

they   have    been    thoroughly  seasoned   iu   religion,   morality, 

and  duty,  Icet  their  judgments  be  corrupted  and  made  apt  to 

think  that  there  arc  no  true  and  real  ditt'crouccs  of  tilings;  but 

^^H       all  things  are  to  ho  mcaeiLred  by  utility  and  forlune  ;  as  the  poet 

^B      Mjs:  — 

V  l'rui])uruiu  et  Mix  aeelun  virlun  viwoturt* 

I  «ad  again, 

I  Ille  cruoein  pretium  (celsrix  tulit,  bie  tliiulL'nia ; ' 

I  which  the  |Kict6  speak  t<ut!ncully  nnd  tn  indignation,  but  some] 

I  Iwoks  of  policy  speak  scrioiusly  and  positively.    Kor  so  it  pleoae*! 

I  Macliiavelli'  to  say,  "That  if  Cicsar  had  been  overtlirown,  ha 

L 


'  Sl  Atizuillm.    cr.  Ajirippa  dr  luc^rt.  c  4. 

*  Sencc  Here  Fur.  ilti.i" 
8iKC«w(ul  ftuiU  will  tximw  vlrliie't  nantb 

«^I1T,  rilLIOB..— 

5uccT»  linll:  anil  (or  Ihr  )rlt-ume  Ihliig. 
Our  (Ilea  »  rdun,  [lie  uUirr  lives  h  king, 
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HotiM  bare  been  more  odious  than  ever  wtts  Catiline  ;  "  u  if 

UmckadbeenDodiErerence  but  in  fortune  alone  between  a  very 

fsijof  Itut  and  blood,  and  the  niO!<t  pxcellent  .ipirit  (liig  am--, 

bHJaB  reserved)  of  tbe  unconverted  world.     And  liow  ueeo»«iry 

h  U  for  men  to  be  ftiilj  imbued  witb  piou«  and  mor^  knowledge 

hdbce  tbcy  take  any  part  in  poUiiCii  we  Bee  from  thin;  tbat 

.  tfccy  who  arc  brought  up  from  Uicir  iofnncj  in  ihe  coiirta  of. 

Ido^  ami  aflalra  oFatetajsftoift  Ryfr  a^«in  *o  a  il''<'C^n»-I  eiticcro 

.^^hmny  CTminDCra ;  how  much  lees  cbnnce  hnvc  th^y  dit-ii,  if 

le  iKis  M  BdUM  Uic  like  diiscipUnc  in  boolut  ?     A^n,  is  there 

HOC  A  caatioD  Ukewidc  to  be  given  of  tbe  doctrines  of  roordities 

tb«MdT«i,  at  IcMt  some  kinds  of  them,  lc«i  they  make  men  too 

jirenw,  arrogant,  and  incompuliblc?  m  Cicero  nayR  of  Mnreua 

Cato,  "  Tbe  divine  aud  noble  qunlitice  we  see  in  him,  be  Hure 

are  hta  own  ;  tbe  defects  which  we  sometimes  find,  proceed  not 

from  hu  tuture,  hut  from  bis  inKtructors."  '    Mnny  other  axioms 

thera  are  toacbiug  tbo^  pi'operties  which  ^tudie^  und  buok^ 

infuse  Into  men's  minds;  for  the  saying  is  true,  "  that  Htudica 

put  into  manners,'* '  as  may  liken'it<e  be  said  of  alJ  those  other 

[ioiot»,  of  company,  f^imc,  laws,  and  tbe  rest,  which  I  a  Uttle 

before  recited. 

Bnt  there  is  a  kind  of  culture  of  the  mind,  vbicli  eecms  yet' 
mure  accurate  and  elaborate  tliati  tbe  rest,  aud  is  built  upon 
tJiis  grouod ;  that  the  minds  of  all  mcu  are  at  aome  timua  in 
a  state  more  perfect,  and  at  other  tiiuc-^  in  a  st.tle  more  depraved. 
The  }nirpos«  therefore  and  iutvDtioQ  aftbis  practice  is  to  chorich 
tbe  good  hours  of  the  mind,  and  to  obliterate  and  take  forth 
the  evil  out  of  the  calendar.  Xbc  fixing  vf  the  good  Iiha  been 
prmotiecd  by  two  meanii;  tows  or  cun^laiii  rL-Kulutions  of  tlio 
mind,  and  observances  or  exerciseM,  which  are  not  to  be  ro- 
<^;ardcd  so  much  in  themi«etvefl,  as  berause  they  keep  the  miiKl 
in  ooutinual  duty  and  obedience.  The  obliteration  of  tiic  evil 
QUI  likewtM  be  practi^  by  two  means ;  mme  kind  of  redemp- 
tion or  expiation  of  tbiit  which  ia  ptmt,  and  an  inception  or  new 
■ocmint  oftifefortlie  time  locomc.  Itut  tlila  ]>3rt.  seeius  clearly 
Uibelong  to  reli};ion,  and  justly  eo;  for  all  true  and  sincere  moral 
[dniosopby,  aa  "Kaia  xuid  bcfure,  Is  but  a  handmaid  to  religion. 

Wherefore  I  will  conclude  thia  part  of  the  culture  of  the 
miitd  witb  that  rctuedy,  which  U  of  nU  other  means  the  most 

■    Ck.  Fru  Hataaa,  r.  S9.  '  0<li3.  EpLiL  x*.  U. 
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compendious  and  eumtnary  :   and  again  the   most  noble  ao 
eficctuul  to  the  reducing  of  the  mind  uato  virtue,  and  plac'i 
it  in  tlie  etatc  ncurcst  to  perfection;  wbicli  in,  (he  ehcliiu/  ani\ 
propounilin^  utUo  a  maaU  stlf  good  and  virtuous  ends  of  his  lift 
and  actiQ»s ;  tuck  as  may  b«  in  a  reasonaMe  tort  teithin  his  torn' 
f>aSM  to  attaia.     For  iF  these  two  tlunga  be  supposed,  that  i 
tnan  set  before  bim  honest  and  good  cnd«,  an^  again  that  hi 
mind  be  resolute  and  constant  to  pursue  and  obtain  then], 
nil!  follow  that  hin  mind  fhM  address  and  mould  itself  to 
virtues  at  once.     Anil  tliis  indeed  is  tike  the  work  of  Xature 
wbureas  the  other  courves  I  have  mentioned  are  like  the  wor! 
of  the  hand.     For  as  when  a  carver  miikcs  an  image,  he  shai 
only  th:it  pitrt  whereon  he  wnrkii,  and  not  the  rest  (as  if  he  ba^ 
upon  the  face,  that  part  wluch  shall  be  tJie  bodjr  ia  but  a  rude 
and  unBhajied  etonu  etill,  till  such  time  as  be  comes  to  it)  ;  b 
coutrariwiec,  when  Nature  makcd  a  flower  or  living  crealun 
fibe  forms  and  i^oducea  rudinicnta  of  all  the  parte  at  one  time 
eo  in  obtaitiing  ^-irtue  by  habit,  while  we  practice  temperanceaj 
vre  do  not  advance  much  in  fortitude,  nor  the  like ;  but  wh 
wo  dedivato  and  apply  ouroelvea  entirely  to  good  and  ho 
ends,   n-hat  virtue   eocver   the  pursuit  and  pnsuige    tow 
those  ends  suggests  and  enjoinii,  wu  »h&U  find  ourselves 
vested  with  a  precedutit  diapimition  and  propensity  to  confo: 
thereto-     And  this  is  the  state  of  mind  excellently  de^crih 
by  Arii«totle,  and  disttnguidied  by  him  as  having  a  charac 
not  of  virtue  but  uf  divinity  ;  liid  wordd  are  tJieae:  "  To  brutality 
we  may  not  unaptly  oppose  that  heroic  or  divine  virtue  which 
is  above  humanity;"'  and  s  tittle  after,  "  For  aa  bc.uta  are 
incapable  of  virtue  or  vice,  so  likewise  is  the  Deity  ;  for  this 
latter  elate  is  something  higher  ihun  virtue,  as  the  former 
somewhat  other  than  vice."     Again,  Pliuy  the  younger  um 
Hm  license  of  heathen  grandiloquence  acts  forth  the  virtue 
Trajan,  not  at  an  imitation,  hut  rather  us  a  pattern  of  the  divine* 
wtiurc  he  say*,    '*  That  men  needod  not  to  make  any  other 
prayera  to  tlie  goda,  but  tlrnt   they  would  show  them^clvee 
good  and  kind  lords  to  ttiem,  as  Trajan  had  been."*     But  the 
be  heathen  and  profiine  passages,  wtiieh  grasp  al  Bhaduwt;  f^reai 
than  the  substance ;  but  tlie  true  religion  and  holy  Clu'Isti; 
faith  lays  hold  uf  the  reality  it»cll',  by  imprinting  upon  men' 
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uak,  Chanty^   which  ia   excellently  culled  **the    bond    of 

PerfectioD," '  b«cui8e  it  oomprehend?  and  fn»lnas  oil  virtues 

Bagetber.    And  it  Ib  elegantly  said  by  AlenaDdcr'of  aennual  love 

(wliidi  ia  but  a  false  imitation  of  divine  lo%*c),  "  That  love  is  a 

better  teacher  for  human  life  than  n  Icft-liandcd  sapbist,"  where- 

hj  lie  ineana  that  oomelineM   of  manner  is  better  tauylit  by 

Jarelban  by  a  clumsy  preceptor  or  ciophiet,  whom  Im  ailh  Ivft- 

btededi  bccnuee,  with  all  his  laborious  rulM  nnd  precepts  he 

Dot  form  a  man  ?o  dextflrously,  nor  with  that  fscility  to 

and  govern  him&elt  in  all  things,  kd  love  can  do.     So 

certainly  if  a  mnn's  mind  be  tmly  iiiHsmed  with  chanty,  it 

niwii  him  to  jireatcr  pcrfcetion  than  all  the  doctrines  of  morality 

can  do;  which  ig  but  a  soplii»t  in  comjMiriiwn  of  thu  other. 

Nay  further,  as  Xcnophon  truly  observed,  "  that  nil  other  affec- 

lioos  though  tbey  raise  the  mind,  yet  they  dieitort  and  disorder 

it  by  their  ec^ta^ies  and  excet«ca,  but  only  love  at  the  eame 

time  ezaJta  and  couipoKsit:"*  .to  all  the  other  qualities  which 

we  admire  in  man,  though  they  advance  nature,  arc  yet  iiuhject 

to  excess;  whcrcaa  Charity  alone  mimita  of"  no  excess.     The 

Angela  aspiring  to  be  like  God  in  power,  trauBgresscd  and  fell: 

"  I  will  ascend,  and  be  like  unto  the  mnet  IIig;b,"'    Man  aspiring 

to  belike  God  in  knowledge,  trans^^eseed  and  fell:  "  Ve  eliaU 

be  u  gode,  knowing  good  and  evil ; "  *  but  by  aapiring  to  a 

nmilitudo  of  God  in  goodneaa  or  love,  neither  angel  or  man 

ev«T  traiugresscd  or  shall  tran^rcfs;  for  unto  that  imitation 

we  are  called,  "  Love  yuureuemie8,hlc»s  tlivni  which  hate  you, 

and  pray  for  them  that  despit«fuUy  use  you  and  persecate  you, 

that  ye  maybe  children  of  your  Father wlio  is  in  heaven,  who 

makes  his  mn  to  n^e  on  the  evil  and  the  good,  and  ^undti  bis 

nun  on  the  just  «t>d  tbe  tinjunt."  *  So  in  the  first  platform  of  tbo 

divine  nature  itself,  the  heathen  religion  speaks  thus,  "  Optimus 

Maumuii,''  but  tlic  sicrcd  Scriptures  tlm»,  "  His  mercy  is  over 

all  His  works."' 

Here  then  I  conclude  tliis  pnrt  of  moral  knowledge  con- 
ceniing  the  Georgics  of  the  mind,  wherein  if  any  uinn,  from 
riemng  the  parts  thereof  wbicb  Ifaave  enumerated,  judge  that 
my  labour  Is  but  to  collect  into  an  art  or  science  that  which  has 
been  omitted  bj  other  writers  ae  matter  of  common  sense  and 
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experience,  and  sufficiently  dear  and  self-evident,  he  is  welcome 
to  bia  opinion ;  but  in  tbe  mean  wbile  let  him  remember  that  . 
am  in  pursuit,  as  I  stud  at  first,  not  of  beauty  but  of  utility  aiiK= 
truth :  and  let  bitn  withal  call  to  mind  the  au<uent  parable  <»:/ 
the  two  gates  of  sleep :  — 

Sunt  geminra  Somni  portte,  qaarum  altera  ftrtnr 
Cornea,  qua  veris  factlis  datur  ezkus  ombrii ; 
Altera  candenti  perfects  nitens  elephanto, 
Sed  falsa  ad  nslum  mittuut  insomnia  Manea.' 

Great  no  doubt  is  tbe  magnificence  of  the  ivory  gate,  but 
the  true  dreams  pass  through  tbe  gate  of  horn. 

To  these  observations  concerning  moral  philosophy  may  be 
added.  That  there  seems  to  be  a  relation  or  conformittf  6e- 
twee7i  the  good  of  the  titmd  and  the  good  of  the  body.  For  as  I 
said  that  the  good  of  tbe  body  consisted  of  health,  bean^, 
strength,  and  pleasure ;  so  the  good  of  the  mind  considered 
according  to  the  precepts  of  moral  knowledge  tends  to  this ;  to 
make  the  mind  sound  aud  without  perturbation  ;  beautiful  and 
graced  with  decency ;  and  strong  and  agile  for  all  the  duties  of 
life ;  lastly,  not  stupid,  but  ret^ning  a  lively  sense  of  pleasore 
and  comfort  in  an  honeflt  way.  These  three  as  in  the  body  so  in 
the  mind  seldom  all  meet  together.  For  it  is  easy  to  observe  that 
many  have  strength  of  wit  and  coiurage,  who  are  yet  disordered 
by  perturbations  and  have  little  beauty  and  decency  in  their  man- 
ners ;  some  again  have  an  elegance  and  fineness  of  carriage,  who 
have  neither  honesty  of  wiU  nor  strength  for  action  ;  and  some 
again  have  honest  and  reformed  minds,  wbo  can  neither  become 
themselves  nor  manage  business :  while  others,  though  perhaps 
endowed  with  all  these  three,  yet  from  a  Stoical  severity  and 
insensibility  have  no  pleasure '  in  the  virtuous  actions  which 
they  practise.  But  though  it  happen  that  of  iheae  four  two  or 
three  of  them  sometimea  meet,  yet  the  meeting  of  them  all  is, 
as  I  have  said,  very  rare.  I  have  now  handled  that  general 
part  of  human  philosophy  which  contemplates  man  as  he  con- 
siets  of  body  and  spirit,  but  segregate  and  apart  from  society. 

■  TIrg.£D.  vl.  89i.  :  — 

Two  Rates  the  mtnnc«  of  81(*p>  Iioum  adorn 
Of  ivory  one,  the  other  etmple  horn ; 
Through  horn  a  crowd  of  tval  Tlaloni  itrmni^ 
Througb  Ivory  porlali  pan  deliulve  dreamt. 
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Th*  IhnMian  of  Civil  KntncMtfr  into  Vte  Doctrinr  concerning 
Comrmation,  Negotiation,  and  Empire  or  State  Govfrn- 
ment. 

These  is  on  old  etorj,  most  excellent  king,  that  many  pbilo^ 
«o|kbcr8  being  met  together  in  the  presence  of  the  amliasMidor 
of  A  foreign  prince,  cnch  endeavouriiig  to  r^ivc  n  ^.nmple  of  his 
wislutn,  thM  the  uniMiMador  miglit  be  able  tu  mnku  a  report  of 
the  woQiIcrful  wisdom  of  Greece ;  one  of  them  remained  eilent 
and  propounded  nothin^^;  in&orauch  that  the  arabosdador  ttirntn^ 
lA  him,  iMiid,  "  What  huTe  you  to  fay  for  me  to  report?  "  To 
whom  he  nnawcrcd,  "  Tell  your  king  that  you  liavc  found  a  mnn 
in  Greece,  who  knew  how  to  hold  hU  tongiK>."'  And  in  truth, 
in  tlufl  cynopais  of  the  aria  I  have  forgotten  to  mention  the  art 
of  BtleDoe,  which  (since  it  ia  ooniinunly  deficient)  I  will  n<iw 
leach  by  my  own  example.  For  ^inoe  the  course  of  the 
a>;gament  has  now  hroitght  me  down  to  that  point,  tliat  I 
ahuuld  preaently  handle  the  art  of  govenimcut;  and  since  I 
am  writing  to  Mt  great  a  king  who  is  such  u  muster  in  that 
art,  wherein  he  has  been  trained  from  his  cradle ;  and  since  I 
i-mnnnt  allrtgcther  foi^et  what  poaition  I  Itave  held  under  your 
ntajeaty ;  I  thought  that  I  should  bolter  approve  myself  by  V 
eileoce  on  mch  a  matter  before  your  majesty,  than  by  eitce^  | 
Ctoero  indeed  makea  mention  not  only  of  an  art,  but  of  a  kind 
oftloqacnoc  in  eilencc;  for  in  oneof  his  letters  to  Atticua,  after 
relating  a  convcntation  between  himftclf  and  nnnthcr  [leriirm  on 
both  ndes  of  a  subJLCt,  lie  u-nte«,  "  Here  I  borrowed  purt  of 
your  oloqnoncc,  for  1  held  my  tongue."  '  Pindar  again  (whoae 
peenlbr  gifi  it  wag  tn  surprise  menV  miada  with  some  striking 
expieauoD,  aa  willi  a  magic  rod),  utters  some  such  saying  as 
this,  "  S!lenc«  sometimes  says  more  than  iii)eech."  *     ^Vbcrc- 
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fore  io  this  port  I  have  clciermiD^Ml  to  be  silent,  or  to  be  very 
brief,  which  u  next  thing  to  silence ;  but  before  I  come  to  the 
art»  of  goremment,  I  iaa*t  iirst  make  some  ohseirations  touch- 
ing the  other  parts  of  civil  knowl^flge. 

Civil  koowledge  U  conversant  about  a  subject,  which  of  all 
ntlirrs  is  mort  immersed  in  matter,  and   vrith  moxt  difSculty 
reduced  to  axioms.     Nerertliolew  there  are  Fome  circunut&nces 
to  relieve  thia  difficulty ;  for  first,  as  Cato  the  Censor  used  to 
any  of  the  Rcnnane,  "  tlut  thej'  were  like  ebecp,  for  that  a  maa 
might  iicttcr  drive  a  flock  of  thcui,  thiui  one  of  them  ;  for  in  a 
flock,  if  you  cotild  bat  get  »mc  few  of  them  to  go  riglit,  the 
reat  would  follow ;  "  '  so  in  that  respect  the  duty  of  moral  phi-  - 
lo»phy  19  more  difficult  than  that  of  policy.     Secondly,  mow! 
philosophy  propounds  to  it«elf  to  imbne  and  ondotv  the  mind  with 
intenud  goudnoss ;  but  civil  k  nowledge  requires  only  an  external 
*    goodnesM,  for  tliat  suffices  for  society.     And  therefore  it  often 
oomes  to  pasa  that  there  be  evil  times  in  good  goveramenta;  as 
in  the  Mcred  history  we  find  it  said  more  than  once  in  speaking  of 
good  aud  pious  kings,  "  liowbeit  the  people  had  not  yet  directed 
their  heart  aright  to  the  Lord  God  of  their  Fathera ;  "  '  where- 
fore in  this  respect  also  the  office  of  moral  philompby  is  more 
diflicult     Thirdly,  atates  &a  great  engines  are  moved  slowly 
and  not  without  great  cflort«,  whence  they  arc  not  90  soon  put 
.  out  of  frame ;  for  as  in  I^pt  the  ecvca  good  years  sustained 
the  seven  bad,  so  in  states  the  good  govemraent  of  previous 
years  prevents  the  errors  of  succpeding  time.''  from  causing  im- 
mediftte  ruin;  but  the  resolutions  nnd  mondity  of  particular  ■ 
persona  ore  more  suddenly  *uh%-erIod.     An<l  ihis  makes  moral 
\  knowledge  more  diffieulu  hut  eivll  kuuw ledge  more  easy. 
I      Civil  knowledge   has   three   parts,   acconling  to  the  three 
OaummHry    actious  of   Society;    tfie    knofcMge  of  convemation, 
■  Mr  ksnwifdge  of  negotiation,  aud  the  knowleJife  if  cm/n'rr  or  go- 
\wrmnent     For  (here  arc  three  kinds  of  good  which  men  seek 
jta  society,   comfort  i^ainst   solitude,    nssintance  in    business, 
mud  protection  ^aihst  injuries;  and  they  are  three  wisdoms 
Ipf  divers  ruiturce,  which  arc   of^co  seiioratc ;  wisdom  of  be- 
Ihftviour,  wislnm  of  btieinesa,  and  wisdom  of  state. 

The  wisdom  of  conversation  ouglit  certainly  not  to  be  over-' 
much  affected,  but  much  less  deEpiwd;  for  a  wise  management 
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thereof  liu  cot  onlr  a  grace  and  honour  in  itself,  but  nn  iinpor- 
tiat  influence  la  biuineNs  and  goveriinieat.  For  as  action  in 
■n  tntor,  tbougb  »n  pxternni  qnnlitv,  'w  held  of  sucli  n(>cnunt  M 
em  Ut  he  preferred  to  thoie  oilier  parts  wluub  appear  mora 
uninrtaol  and  intcruni;  so  in  a  man  of  businew  converratiun 
ami  ike  manngcnicnt  tliereof,  tboiigti  i-niployrd  on  external 
ot^n^  find«,  if  not  tbe  highest^  yet  at  nil  events  nii  ciuiiient 
phte.  Pur  look  what  an  eflcot  U  produced  by  tlic  countemuice 
•ad  ibe  carriage  of  it.  Well  Aays  the  poet. 
Nee  Tullu  deetrue  rcrba  tao,' 

For  a  man  may  destroy  ami  betray  the  force  of  his  words  hy 

Ut  eountenanc« ;  nay,  and  the  effect  of  bis  dced^  aleo,  if  we 

bdiere  Cicero ;  wbu  in  recommending  to  his  brother  aflabiltty 

tonnis  the  proviociab,  eaid  that  it  did  not  so  much  consist 

in  «9or(ling  them  easy  acceee,  aa  in  receiving  them  with  n 

worteQUS  and   open   conntennnce.      "  It.  is  nothing  to  have 

par  door  open,  if  your  countenance  1>c  ehut."*     So  wo  we 

.Ittkus  before  the  first  iutcrview  between  Cscrar  and  Cicero, 

the  war  still  depending,  carefully  and  »eriotisly  advised  Cicero 

loucliing  the  ci:'mpo.dDg  ami  ordering  of  hiti  countenance  and 

gcatnre.*     And  if  tlie  govermnent  of  the  face  and  countenance 

aJuoe  be  of  such  effect ;  much  more  is  that  of  the  ttpeech  and 

other  carriage  appertaining  to  conversation.     Indeed  all  grace 

and  dignity  of  bcbuviour  may  be  summed  up  in  the  even  bu- 

of  our  own  dignity  and  that  of  others,  as  baa  been  well 

by  Livy,  (though  not  mcJint  for  this  purpose)  in 

that  description  which  he  given  of  pereonal  chai-actvr.    "Lcet 

I  ehoabl  apjicar  (eaye  be)  cither  arrogant  or  servile,  whereof 

the  one  were  to  forget  the  liberty  of  otlicr«,  the  other  to  forget 

my  own."     On    the   other    eide,  if  behaviour  and  outwunl 

curiage  be  intended  too  much,  it  may  pans  into  a  deformed  ami 

ipurimu  alFvctaiion.     *'  And  then,  wliat  is  more  uncomely  than 

'  la  bring  tlic  manners  of  the  tttage  into  the  biisiueed  of  llfu  ?  ^ 

And  even  if  it  proceed  not  to  thai  fuully  extreme,  yet  too  much 

tinM   ia   consumed   in   tbe.ii'  frivoloua  ninitera,  and  the  mind 

b  nopluyed  more  than  is  right  in  the  care  of  thfm.     And 

iht-rcfuro  a«  in  the  untvcrsitiea  preceptors  use  to  advice  young 

*  Chid,  D(  Art  JUB.IL3IS.-  — 
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BtudentB  from  too  nmch  company  keeping,  by  Bayiog, ''  Friends 
are  the  thieves  of  time  ; "  so  certainly  the  constant  attention  of 
the  mind  to  the  discretion  of  the  behaviour  is  a  great  thief  of 
more  serious  meditation.  Again  such  as  are  accomplished  in 
urbanity,  and  seem  as  formed  by  nature  for  that  alone>  generally 
find  satisfaction  enough  therein,  and  seldom  aspire  to  higher 
and  more  solid  virtue ;  whereas  those  who  are  conscious  of  a 
defect  in  this  point  seek  comeliness  by  reputation ;  for  when 
reputation  is,  there  almost  everything  is  becoming ;  but  where 
that  is  not,  it  must  be  supplied  by  manners  and  behaviour. 
Again  there  is  no  greater  nor  more  common  impediment  c^ 
action  than  an  overcurious  observance  of  external  decency, 
and  the  attendant  of  decency,  which  is  an  anxious  watching  of 
Time  and  Season.  For  as  Solomon  well  observes,  "  He  that 
regards  the  winds  dues  not  sow,  and  he  that  regards  the  cloud* 
does  not  reap :  " '  a  man  must  make  his  opportunity  as  oft  as 
find  it.  To  conclude,  this  behaviour  is  as  the  garment  of  tfas 
mind,  and  ought  to  have  the  conditions  of  a  garment.  Forfirsl^ 
it  ought  to  be  made  in  fashion ;  secondly,  it  should  not  be  too 
curious  or  costly  ;  thirdly,  it  ought  to  be  so  framed,  as  to  best 
set  forth  any  virtue  of  the  mind,  and  supply  and  hide  any  de- 
formity ;  lastly,  and  above  all,  it  ought  not  be  too  stnut,  ao 
ns  to  confine  the  mind  and  interfere  with  its  freedom  in 
business  and  action.  But  this  part  of  civil  knowledge  toodung 
conversation  has  been  elegantly  handled,  and  Uieiefore  I 
cannot  report  it  for  deficieut. 

■  Xcdai,]il.4. 
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CHAP.  11. 

T^  Dirinmt  of  the  Doctrine  eoneerning  Negotiation  into  the 
Dtdriae  coarrrning  Sctitterrd  Oeeationt  nnd  tfte  Doctrine 
ntftrnittg  Ativancfiment  in  Life, —  EiampU  of  the  Doctrine 
<eatmuKti  Srafirrcd  Occasions  from  aonur  of  the  Proverbs  of 
JUmm.  —JPrecfpU  concerning  Advancement  in  Life, 

Tdi  Doctrine   concerning    Negotiation   is  dirided   into  the 

DaOmte    concernittg    Scattered     Occasions,   and    the    Doctrine 

tenttrnin^  Advancement  in   Life;    whereof  tlie  one   ootnpri^es 

tU  tvietj  of  buunrae,  and  ia  a«  it  were  tbv  tecretary  for  the 

wlu)lede|)«u'tinenl  of  life  i  the  other  merely  selects  and  euggestd 

ineb  (hinf^  as   relate  to  the  improvemcot  of  a  man's  own 

fonime,  and  may  bcfvo  each  man  for  a  private  notebook  or 

njffter  of  hU  own  ulfiLin>.   But  before  I  descend  to  the  species, 

I  «ill  make  socoo  preparatory  remarka  touching  the  doctrine  cuo- 

cerniog  negotiation  in  geneml.     The  science  of  aegolintion  hna 

M  hithorto  been  handled  in  proportion  tc  the  impoi-tnncR  of 

ik»  Milyect,   to  the  great  derogation  of  learning    and   tlie 

fvoftnora  thereof.    For  from  this  root  springs  chiefly  that  evil, 

»ith  which  the  learned  have  been  bnindod;  "  That  there  it  uo 

frrmi  concurrence  between  teaming  and  practical  wisdom/'     For 

if  it  be  rightly  ohwrvcd,  of  the  three  wiwioma  which  wc  have 

tel  down  to  pertJiin  to  civil  life,  tlie  wisdoin  of  behaviour  is  by 

leamcd  tDcn  fur  tlie  mo^at  part  dcepiiscd,  a«  a  tiling  servile^  and 

moreoTcr  an  enemy  to  mcditiition.    For  wiadumof  govcmmeut, 

it  18  Inie  that  u  often  as  Icorued  men  are  called  to  the  helm, 

tbey  acquit  themselves  well,  but  that  happens  to  few.     But  fur 

the  viildom  of  hiiaineiiii  (of  which  I  am  iinw  Rpcnking),  wherein 

mao**  life  ia  most  coavercant,  there  arc  uo  boukit  !tt  all  written 

of  it,  except  Home  few  civil  advertisements  collected  in  one  or 

twu  lilllo  volumes,  which  have  no  proportion  to  the  nmgtiilutle 

of  the  mhjcct.     For  if  book*  were  written  of  this  a»  of  the 

other,  I  doubt  not  but  learned  mcu  witli  bul  Itttlc  experience 

would  fur  excel  men  of  long  experience  without  learning,  and 

tMit^hoot  ihcm  (as  they  say)  in  their  own  bow. 

Neither  is  there  any  reason  to  fear  that  tho  matler  of  thi« 
knowledge  should  be  »o  variable  that  it  falls  not  under  pre- 
eryx ;  for  it  is  much  les«  inSnile  tlinn  that  eicicnce  of  govern- 
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meat,  which  not wi that anding  we  Bee  ia  excellentlj  luboupetl  niiil 
recluc4?<l.  Of  this  kind  of  wisdom  It  socms  eome  of  the  ancient 
RoniAiis  in  ihc  besl  tiniea  were  professor* :  for  Cicero  reports 
tliat  a  little  t>efure  bt!i  age  senators  who  had  muH  name  and 
opinion  for  wiwlom  and  practice  in  affatn  (aa  Coruncaiiitu, 
Curiu.<i.  Lsetiiin,  and  many  others)  used  to  walk  at  certain  hours 
in  the  Forum,  whore  thi-y  mi^ht  give  luitlitnce  to  their  fellow- 
citizcne,  who  would  consult  with  them  not  merely  on  dubjecta 
of  law  but  on  all  sorts  of  biiftines^ ;  as  on  the  marriage  of  « 
daughter,  the  educjitjon  of  a  son,  the  ]mrcliii^  of  a  farm,  a 
contract,  accusation,  defence,  and  every  other  occasion  incident 
to  man's  life.'  M'hence  it  a]>pear3  that  there  is  a  windom  oF; 
counsel  and  advice  evcu  in  private  causes,  arising  out  of 
uuivcrsal  insight  and  experience  of  the  affairs  of  the  world  j 
which  is  used  indeed  upiin  particular  caiifles,  but  is  gathered  by 
general  obecr\'«tion  of  eauseii  of  like  nature.  For  bo  we  see 
in  that  book  which  Cicero  wrote  to  his  brother,  *'  on  Canvassing 
for  the  ConsuUhip"*  (being  the  only  book  of  particular  businiCaa 
that  I  know  written  by  the  aocient«),  althougli  it  especially 
concerned  an  action  then  on  foot,  yet  it  contained  many  [njlitic 
axioms  which  pre«ribe  not  only  a  temporary  but  a  perpetual 
direction  in  the  case  of  popular  rlcctioni!,.  But  of  ihia  kind 
there  IB  nothing  any  way  comparable  to  thoec  AplioriBniB  com* 
poecd  by  Solomon  the  King,  of  whom  the  Scriptures  testily, 
"  that  hie  heart  wus  ns  the  eaiidisof  thcsea;"^  for  a*  tbcpands  of 
the  i<ea  cncoropafis  all  the  coiu-'ts  of  thvivirt[>,&j  did]ilifwi!<dom em- 
brace all  things  human  as  well  as  divine.  But  in  these  Aphorisms, 
bc^dcs  those  of  a  theological  character,  there  are  not  a  few 
excellent  civil  ppece]tta  and  cnutiona,  springing  from  the  inmost 
reeeAsec  of  wiHdom  and  extending  to  much  variety  of  occaiiion«. 
Wherefore  seeing  I  sot  doAvii  this  knowledge  ofi^eHttercd  occa- 
«on*  (which  io  the  first  part  of  tlie  knowledge  touching  negotia- 
tion) among  tlte  deficients,  I  will  stay  awhile  upon  it  according 
to  my  custom,  and  offer  to  c«n-Iili'iation  an  example  of  tliesame, 
taken  from  the  Aphorisms  or  Proverbs  of  Solomon.  Nor  in 
my  opinion  can  I  Ijc  with  rcasrm  blamed  for  Bceking  a  polillo 
meaning  in  one  of  the  Sacred  writers ;  for  if  those  commen- 
taries were  cxt.int  which  tbia  enine  Solomon  wrote  touching  tlie 
nature  of  things,  (wherein  he  treated  of  every  vegetable,  from 


I 


*  rirfm.  Dt  \Ka.u  iiuao. 


*  Oi  nrili.  Ciinujlatut. 


■  I  Ktns*.  Iv.  SK 


THE  eiGHTH   BOOK. 

the  mtim  upon  the  wall  to  the  ce<lar  of  Lebnnon,  nnd  likcwUo 
of  iQ  uumaU), '  it  would  nurcly  bo  UwCut  to  interpret  thom 
in  a  Dulunil  aense  ;  and  therefore  we  may  here  use  tlie  same 
liberty  ID  matters  political. 

Am  EtampU  of  a  portion  of  the  doctrine  coHfxrmng  ecHtlcrcd 
occasions,  taken  from  some  of  the  Proverb  of  Solomvn. 

PKOVGtEB. 
(I.)  A  soft  nnswer  tnrneth  away  wrath.' 

JiJ-planati/m. 
If  the  aap;er  of  a  prince  or  a  eui>orior  he  kindled  A^iunst 

rou,  ond  it  m  your  turn  to  Bpciik,  Solomon  gives  two  dircctiuns; 

firwt,  "  that  on  answer  b«  made,"  and  secondly,  "  that  it  be 
■oft;"  the  former  whcrttff  •■onliiinB  three  preccptf.  First,  to 
bewftre  ofa  sullen  and  olwtiiintf^  silence,  which  cithor  tnkf^s  the 
fiwtt  entirely  on  yourself,  *m  if  you  liad  no  anewer  to  make ; 
or  •ecretly  impugn*  your  fiujwrlor  of  injustice,  inBinunriiif,'  that 
liu  ears  are  not  o[>en  Uy  a  defencu,  thouj^h  a  Just  one.  Secondly, 
to  beware  of  postponing  the  matter  and  demanding  another 
time  fur  defence ;  which  either  conveys  the  same  impression  as 
the  piw;€dlng  one,  that  your  superior  is  carried  away  by  too 
great  an  excitement  of  temper;  or  plainly  intimsites  that  having 
no  answer  ready  you  are  medilaling  a  fal^e  and  Ditifictid 
defcacc  Wherefore  it  will  ever  be  the  best  course  to  liring 
forward  lomelhing  in  excuse  directly  an  the  occasion  arises, 
TUrdly,  that  an  answer  at  all  events  be  made;  not  a  aimple 
MnrMMfm  or  eubmi^sion,  but  with  a  mixture  of  defence  and 
exAtue;  for  a  difiercot  course  is  unsafe,  except  with  very 
generous  and  nohio  chnractera,  which  n.re  cxlremely  rare.  It 
follow*  in  the  other  precept,  that  the  answer  be  Boft,  not 
ha»h  or  rough, 

PROVE  RB. 
[2.)  A  wise  serT.'int  eliall  liiivo  rule  over  ii  fuMlisli  eon,  and 
have  part  of  tlic  inheritance  among  the  brethren.* 

Explanation. 
In  all  di^rdercd  and  di<ec<>rdnnt  families  there  ia  ever  gome 
rant  or  huiuUe  friend  of  great  influence,  who  acta  na  arbiter 
eetllva  their  disputes,  ond  to  whom  on  that  aecouut  bolh 

_'  Krnn  It.  3JI.  *  ttw.  st.  I.  ■  rror.  i*Ii.  9. 
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tlic  whole  family  and  the  maiiter  himself  nrc  subject  Such  i 
nisn,  if  he  U  pursuing  tiis  owa  int^rtat,  foments  anil  aggrnvuK* 
the  family  leuda ;  but  if  he  is  truly  faitliful  and  upright  be 
dctcrvca  a  ^eal  reward  ;  even  to  be  counted  as  one  o(  tb 
brothers,  or  at  leaet  to  have  the  directiou  of  tlie  inhcritaDoe  is 
truat. 

PROVE  KB. 
(3.)  If  a  vrUn  man  contend  wilh  a  fool,  whether  be  rage  at 
laugh,  be  tibuU  find  no  rci>u' 

£eplanali0iL 
"We  are  nfleo  adriMd  to  avoid  an  unequal  contest,  mcaniol 
(hat  ffc  should  not  contend  with  tboec  that  are  too  Etrung  for 
tie.     But  tliti  advice  here  given  by  Solomon  is  no  le<i«  usefult 
"Not  to  contend  witli  one  that  U  unworthy;"  for  herein  tlu 
cbfiiicc)^  lire  altogether  unequal ;  seutng  it  is  no  victory  to  oon* 
quer,  luid  a  great  dingmee  to  be  couquered.     vViid  it  makes  na 
diflerence  in  this  kind  of  contest,  whether  we  take  it  in 
or  ID  scoru  and  contempt ;  for,  whichever  w;iy  we  turn,  wf 
muflt  lose  iu  dignity  and  can  uo  way*  quit  ourselves  well  of 
it.     But  the  womt  of  all  is  if,  as  Solomon  Bare,  uur  n<lvcrury 
bus  flomcwbafc  of  the  fool  in  hiiu,  tliat  is,  if  he  be  bold  and  pre- 
aumptuous. 

PBOTERB. 

(,4.)  Lend  not  Lliiac  car  to  all  words  tlut  arc  spoken,  lest 
Ihou  hear  thy  servant  curse  thee.' 

£rj)faualian. 
It  is  scarcely  cre^ble  what  coufuiiion  U  oroated  in  life  by 
uKulesft  curiosity  about  tlie  things  which  concern  as ;  that  is, 
when  we  »ct  ta  work  to  inquire  itito  those  secrets  which  Vfh 
discovered  pioduce  uiieosmcsa  of  mind,  but  arc  of  no  uae 
forward  our  deaigmt.  For  first  thcro  ensues  vexation  and  di: 
quiet  of  mind,  seeing  all  things  human  are  full  of  Ireacliery  and 
ingratitude.  And  therefore  if  we  could  obtain  a  magic  glau 
wherein  wc  might  '\'icw  all  the  enmities  and  »ll  the  hoatilc  designs 
that  are  at  work  against  ue,  it  were  better  for  ue  to  throw  it 
down  at  once  and  br(.>ak  it  tn  piece*  ;  for  these  matters  are  but  as 
Uie  ruHlKug  of  leaves,  nnd  have  short  duration.  Secondly, 
tJiis  curiosity  overcharges  the  mind  with  suspiciomi,  a  tiling 
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wttich  ruliu  counsels,  and  renders  them  iacoQBtant  and  per- 
fJexed.  Tliinlly,  it  often  renders  pcrmiinent  lho9C  very  cviU 
which  would  otherwise  blow  over;  for  it  U  a  dnngcroiw  tiling 
to  Alum  iho  cQDwieDC4?«  of  men ;  who,  if  tlicy  imagine  iLodi- 
■dnt  DOiletociedr  m»y  come  to  a  belter  mind  ;  but  if  tliey  per- 
ceive that  they  Are  dUcovered,  tliey  repel  mischief  wIUi  miRchief. 
Rfgldy  therefore  via*  it  considered  great  wisdom  in  Poinjjey 
tiktt  he  burned  tU  iSettoriudV  papers  unpcruscd  either  by  him- 
•df  wotbeitt.' 

I'ROVKKB. 

(3.)  Poverty  comes  u  one  that  trftvcllelh,  and  wont  as  an 
mned  man.* 

Ezpltatation. 

It  b  clc^ntly  described  in  this  prorerb,  how  the  shipwreck 

of  forluncct  comes  upon  prodlgnU  und  tlioec  tliat  are  cnrelctfe  of 

their  estates;  for  debt   and   <liminutlon    of  oipital  rome   on 

at  first  slowly  and  step  by  step  like  a  traveller,  and  are  scarce 

perceived ;  but  «oon  after  want  rushes  in  like  an  armed  man, 

ftroDg  and  powerful  as  no  longer  to  be  resisted  ;  for  it  wad 

jj^tly  said  by  the  ancients,  "  that  necessity  was  of  ull  things 

the  •txongcrt,"*    ^Vherefore  we  must  meet  the  traveller  onliia 

way,  but  against  the  armed  man  we  must  fortify. 

PBOTERB. 
(6.)  He  that  instructs  n  fieornpr  gct«  to  him»elf  slmme,  and 
he  that  rebukes  the  wicked  get«  himself  a  blot.* 

Explanation. 
Tl>i«  agrees  with  the  command  of  our  Saviour,  "  not  to  cast 
pearls  before  Bwine,''*but  adifiereace  is  mode  between  tlieacttoiis 
ofinstnicUoa  and  reproof;  and  aUo  between  the  pemonn  of  the 
hwomerand  the  wicked;  and  lastly,  there  iH  a  dilTcrence  in  the 
return  ;  for  in  the  former  case  the  labour  is  but  lust.  In  the  latter 
it  is  repaid  with  astaiu  and  blot.  For  when  a.  man  infurmsand 
instructo  a  Kumcr,  in  tJ)c  fintt  place  he  luscs  Mm  time;  and 
secondly,  the  attempt  is  laughed  at  by  others  a»  a  vain  thing 
•od  labour  misapplied;  and  lastly,  the  scomcr  himself  despises 
the  knowledge  which  he  hw  received.  But  there  is  greater 
danger  Id  the  reproTal  of  the  wicked;   for  not  only  docs  a 

•  rtukln  PMn^c.  Sa;  Rud  in  Scrtor.  c-  97.  *  Prov.  vL  II. 
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Wicked  man  IcnJ  no  ear  to  wlvico,  but  turns  ii<ntm  on  hii 
reprover,  wboin  bulng  now  uiude  odious  tu  him  he  eillier 
directly  oASiuIs  with  abtue,  or  aftvrward«  tiaducea  to  utJiers. 

PROVERB. 
(7.)  A.  wise  son  makes  a  glnd  latlicr,  but  a  rooli&h  son  is 
heaviness  of  his  mother,' 

^xplavati'tm. 

Here  are  distinguished  the  doraestic  oouiforta  and  tribulatiou 
of  a  lather  and  mother  respectively,  touching  their  childrco- 
For  a  wi^c  nnd  prudent  ^n  is  ol*  ino^t  comfort  to  the  father,  vho 
knows  the  value  of  virtue  hotter  than  the  mother,  and  accord- 
ingly   lias   more  joy  in  the  virtuous  inclination  of  his  80ii^| 
he  may  fee!  a  satisfnctlon  also  in  the  course  he  has  piirBue*!^'^ 
whereby  he  ha^  brought  up  his  son  so  well   and  implanted, 
sound  morality  in  him  by  precept  and  vxample.     But  llie  mothc 
hits  most  sorrow  luid  dlieomfortat  the  ill  fortune  of  her  son, 
because  the  affection  of  a  mother  is  morp  gpullc  and  lender,  aoc 
becauBC  she  is  conscious  jierhapa  that  she  hae  spoiled  and 
nipted  him  by  her  indulgence^ 

PKOVEHB. 

ff).)  The  memory  of  the  Just  i»  blcs.sed,  but  tlie  name  of  thai 
wicked  shall  rot,' 

JSrpiatittHon. 

A  distinction  ia  here  made  between  the  character  of  the  gooJ  i 
and  the  bftd  after  denth.     For  when  the  envy  which  carped  Mi 
the  reputation  of  the  good  in  llicir  lifetime  is  <|uenched,  their 
name  forthwith  shoots  up  and  flourishes,  and  their  pmisea  daily' 
increase;  but  tor  the  wicked,  though  their  reputattou  through 
the  favour  uftlieir  friends  and  partizaos  lout  for  a  time, yet sooD 
it  turns  into   contempt,  and  in  tlie  end  their   fleeting  glory 
chai^jcB  into  infamy  and  as  it  were  n  foul  and  noxious  odour. 


pitovEiin. 
(0.)  He  tlint  troubles  his  own  house  shall  inherit  tlie  wind.^ 

^iplaxalityn. 
A  very  useful  admonition,  touching  domestic  discords  and 
disturbances.     For  many  from  tlic  separation  of  their  wives,  tlw 
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AUeritiDg  of  tlicir  dulJrenj  the  irxxiuont  changes  in  their 

£uiily,  ]>romise  to  tliemwives  great  Uiing«;  sm  if  tliey  would 

thfwe  obCiin  peace  of  mind  and  &  better  manai^etnent  of  their 

■IGun;  bat  oommontjr  their  hopes  Taiu»]i  into  the  wiiid^.     For 

lotii  ibom  clungea  generally  turn  out  ill,  and  such  dialurberd 

«f  ihdr  &umly  often  cspcrience  trouble  and  Ingi-atitudc  from 

tbofc  whom  to  tJie  neglect  o(  otJicra  thoy  select  ami  adopt ;  nay 

fuiber,  tliey  tJiua  draw  upon  theniaclves  ill  reports  and  dia- 

Imtounhle  rumours ;  for  it  \s  well  said  by  Cicero,  "  Every 

ma't  rcputatiuu  proceeds  from  thodc  of  UU  ovia  bou^chold."' 

And  both  these  evils   Solomon  elegantly  expressed  by  "the 

ialicritnnev  of  tbe  wiadti ; "  for  bolh  tiie  <)i:«:i|'])i>intmcnt  of  ox- 

pectstion  and  \he  raiding  of  runiour»  iirc  not  unaptly  compared 

b>  vindfl. 

PKOVEUU. 

(IOl)  Better  i$  the  end  of  a  upocch  than  the  beginning 

Explanation. 
Tbia  prorerb  reprores  n  very  eommon  error,  not  only  of 
tboM  wbo  make  on  c»pcctal  study  of  wurd^i,  but  even  of  the 
more  wise  and  prudent;  which  la,  that  men  are  more  careful  of 
tbe  eutrances  and  commencement  of  their  t<pe«che8  thaa  of  Clic 
end,  and  study  more  diligently  the  prefaces  and  luduccmcutHthnn 
tbe  ooaclasioufl  and  i^wue:* ;  wliL-rca}i  fur  thu  former,  they  ought 
not  indeed  to  neglect  them,  but  the  latter  ba  being  of  far  greater 
importance  tlicy  ought  lo  have  ready  prepared  anri  arranged  at 
luind  \  considering  within  theiiiaetves  iind  endeavouring  a»  muL-h 
m  poMible  to  anticipate  what  ehnll  be  tlic  end  of  their  speech,  aud 
liow  their  hu*i»o*«  mny  be  advanced  and  ripened  tiioreljy.  Nor 
is  ihifl  all ;  for  it  is  not  only  proper  to  study  perorations  and 
eoneluHions  uf  such  apocehcR  qa  relate  to  the  buttiucsi)  iti^elf,  but 
al«o  to  bo  prcpareil  nith  N)me  dincourie  which  mny  \k  eoiivoiii- 
eotly  and  gracefully  thrown  in  at  ibc  close,  n]thrtu;^1i  foreign  to 
tJie  matter  in  band.  Indued  I  knew  two  great  and  wine  council- 
low  on  vfhom  the  weight  of  huslncas  priuci[mlly  i-estcd,  with 
vhom  it  was  a  constant  care  and  e»]>cciul  nrt,  whenever  they 
conferred  with  their  princes  on  matters  of  slutc,  not  to  end  their 
diflcoun!C  with  matters  relating  to  the  business  iteelf,  but  always 

*  Hr  rriiL  Ctam.  s. 
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by  wny  of  (Uvortiesement  to  draw  U  away  to  eomc  jcat  or  «cpin«s 
agreeable  nevrs,  and  so  end  hj  wa»]iing  off  (aa  the  proverb  litis 
it)  tbclr  salt  water  diacoursea  with  fn eh.'  Kor  waa  tbis  tL«j 
least  valuable  of  Uiclr  art«. 

PROVESn. 
(11.)  As  (lend  flics  do  cause  tbe  best  ointment  to  sttDk,  so' 
doea  a  little  folty  bim  that  is  is  reputation  for  wlsdoiu  anil 
honour.^ 

Explajtafion. 

It  19  a  very  hard  a.nd  unhappy  condition  (as  the  Proverb ' 
rcniarke)  of  mcu  pre-ciumcnt  for  virtue,  thnt  iheir  errors, 
they  ever  bo  Irlfiing,  are  never  excused.    Sut  as  in  the  cleanstj 
diamond  eveiy*  little  cloud  or  apeek  catches  and  dl^pleaseii  tl 
eye,  which  in  a  !e*8  perfect  stone  would  hanlly  be  di.<»ccraed  i.\ 
so  in  men  of  remarkable  virtue  the  slightest  faults  arc  scenJ 
talked  nf,  and  severely  censured,  which  in  ordinary'  men  would] 
either  bo  entirely  unobserved,  or  readily  cxc-uscd.     Hence  a 
little  fully  in  a  very  wise  man,  a  small  offence  in  a  very  good 
man,  a  slight  Impropriety  In  a  roan  of  polite  and  clegnnt  ninuDen 
detracts  greatly  from  their  dmracter  and  reputation ;  and  there- 
fore it  would  be  no  Uid  policy  for  eminent  men  to  miugle  some 
harmless  absurdities  with  their  actions;   so  that  they  mnf] 
retain  some  liberty   for  themselves,  and  make  small  dcfecM] 
less  distinguishable. 

FBOVERB. 

(12.)  Scornful  men  briugaclty  to  destmctjoit,  butwisemc 
tura  away  wrath.' 

^xplanafion. 

It  may  seem  strange  that  Solomon  in  his  description  of  men 
fonucd  as  It  were  by  nature  for  the  ruin  and  destruction  of 
statcsj  should  have  selected  the  character,  not  of  a  ]>roud  and 
insolent,  not  of  a  tyrnnnical  and  cruel,  not  of  a  rash  and  violent, 
not  of  a  wicked  and  impioiie,  not  of  an  unjust  and  oppressirCi 
not  of  a  seditious  and  turbulent,  not  of  nu  incontinent  and 
sensual,  not  finally  of  a  foolish  and  incapable  person,  but  thech«-| 
racter  of  a  ecorner.  And  this  selection  ie  worthy  of  the  wJedom' 
of  a  king  who  well  knew  how  states  were  overthrown  or  pre* 
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I;  ibr  tltere  is  liardlj  »  greater  danger  tu  kingdnma  and 
itaMstlon  thatCQuncillnrs  i>r  wnqiora  and  those  who  etand  at  tbe 
'i  -Imuld  be  of  a  womful  dIi*ii08ition.  For  such  men  ever 
" :  -ilue  dangers,  tliat  they  may  np|K-ar  bold  couucillors,  and 
timlilhoBe  who  make  u  j  ust  ctttiuuile  of  them,  aa  cowardaw  They 
MMc  atiCMOntblc  dclova  and  careful  discuBHiiins  in  consultation 
ud  delibentioD,  aa  mere  matter  of  oratory,  full  of  weaiinfies^ 
ud  contributing  nothing  Co  th«  completioa  of  bu&ineea.  Aa 
Ibrrrputation,  with  a  view  to  wliich  the  counsrla  of  prineos 
ougUtobc  ?peci:illy  frnmod,  thcj  despise  it  as  the  brt^nth  of 
tbepeopto,  that  will  quickly  be  blown  away.  They  moke  no 
Bwrt  Recount  of  tbe  power  and  authority  if  laws,  than  n(  oob- 
wdu  which  ought  not  to  be  in  the  way  of  more  important 
Imukm.  CoQoeels  aod  precautions  looking  far  into  the 
blare  they  de-spise  an  dreanw  anJ  niHlanchoIy  apiircheoaioiis. 
Tbejf  scorn  with  gibes  and  jcst»  men  of  r.-al  wiRd'im  and  cxpc- 
tUMf  of  great  minds,  and  deep  juil<;mcnl:.  In  &liort,  Uicy 
veden  all  the  foundations  of  civil  goTcrnincnt ;  a  thing  the 
BiOtt  to  be  attended  to,  because  the  tiiioehief  is  wrought,  nut 
u])talr,  but  by  secret  engines  and  intrigues;  and  the  matter  is  not 
jctregarded  by  mvu  with  aa  mucli  apprcbeusiou  as  it  deservea. 

PKOVERB. 

(13.)  A  prince  who  readily  hearkens  to  lies,  has  all  hi* 
■rvaals  wicked.' 

Sxplanatiaa, 
^^Itcn  tbc  prince  is  one  who  leads  an  cn«y  n-nd  credulous 
without  discernment  to  whiepercrs  and  informei'*,  there 
Itbefl  aa  it  were  from  tlio  king  himself  a  pestilent  air,  which 
corrupts  and  infects  all  his  servants-  Some  probe  the  fears  and 
jcaluuatea  of  the  prinoo,  and  inercnse  tticm  with  false  tales; 
others  excite  in  him  paasious  of  envy,  especially  again^tttliLMuost 
nrtiUMis  ohjecta;  otliers  seek  to  wash  away  their  own  vileuess 
and  ovil  conscienoe*  by  accusing  others;  others  make  way  for 
the  honours  ami  witches  of  itieir  friends  by  traducing  and  ca- 
lamuistiog  their  upponcotjs ;  while  others  get  u  p  etai^e  plots  and  a 
number  of  ihc  like  fablos  against  their  enemies.  These  are  the 
machiaations  uf  servants  who  are  of  a  more  diahoncst  nature. 
But  tlio&e  abo  who  are  aaturally  of  greater  Uoncoty  and  prin- 
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cipic,  wliCQ  tilov  fiui]  no  «Lfcguiii\1  in  tlicir  iiiiioo«nce  (tlic  pnn< 
not  being  nhic   t't  (iislingiiiBh  tnilh  from  liilBt'hooU),  throw  i» 
iheir  honesty,  nnd  catching  the  court  hreozes  rUow  tliemBelTe* 
to  he  taimc'J  wht-rc  thoy  blow.      *'  For,"  as  Tjwritue  eays  of 
CIittKliiifi,  "thureia  no  safety  with  that  prince,  who  had  uuthii^ 
ill  his  mind,  but  what  others  put  into  it"  '   And  Comincs  well 
•'  It  \»  better  to  be  the  servant  of  a  prince  whrte 
ans  have  no  end,  tboa  of  one  whodc  credulity  has  no 
meauurc."  * 

■ 

PBDVBRB. 
(14.)  A  righteous  nutn  rej^iu-delh  the  life  of  lib  h&uH, 
the  tender  mercice  of  the  wicked  are  cruel.* 

Explanatum. 
There  is  ioiplojiitcd  ia  lunn  by  naturo  a  noble  and  exceU< 
epiiit  of  compassion,  that  cxtcoda  it^lf  cvea  to  tlie  bruiM 
which  by  the  divine  ordinance  arc  subject  to  bja  commaiwL 
This  coraposwion  therefore  has  n  certain  analogy-  with  tliat  of  a 
prince  townrds  his  eii1)ject#.     ^forcover  it  in  most  true,  thiit  ihe 
utibtcr  a  soul  is,  the  mure  objects  of  compassion  it  \ma.     For 
niiiTow  and  degcnenita  spirit;!  think  that  ilic^c  things  cuDCcm 
tlicm  not;  but  the  spirit  which  forms  a  nobler  portion  of  the 
universe  has  a  feeling  of  communion  wilh  them.    Whence  we  «e 
that  under  I  he  old  law  there  were  many  commandments,  not  so 
much  purely  ceremonial  as  institutions  of  mercy;  as  was  tlutl 
of  nut  eating  the  flcali  wilh  the  bloml  thereof,  and  the  lik& 
The  Esaenes  and  Pj  thagoreana  even  abstained  altogether  from 
eating  fleoh:  and  the  saoiceuiKirGtitiun  etill  prevails  among  some 
of  the  inhabitants  of  the  Mogul  Kmpirc.     Nay,  tho  Turic»i 
though  by  race  and  habits  a  cruel  and  bloody  people,  yet  are 
wont  to  give  alms  to  bruto  creatures,  and  cannot  endure  to  m« 
them  ill  used  or  tortured.     But  loat  the^  things  which  wa 
have  mentioned  should  aeem  to  countenance  erei-y  kind  of 
mercy,  Solomon  wisely  addti,  '■  That  tlie  mereiec  of  the  nicked 
arc  cruel."     Such  is  the  ^pu,rin^  to  u»c  the  eword  of  jiutioe 
ujxm  wicked  and  guilty  men ;  which  kind  nf  mercy  is  more 
cruel  than  cruelty  its»!f;  for  cruelty  is  only  practiced  upon  in- 
diridnat  persons,  but  this  mercy  to  crime  by  granting  impuiii^ 
arms  and  lets  louee  upon  the  innocent  the  whole  nrmy  of  villaioa 
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PKOVKRB. 

(IJ.)  A  fool  uttera  nil  bis  minil,  but  a  wise  man  reiwrvcs 
ttmctUoghr  Lhe  future.' 

Tikis  prov«r1>  eeenid  to  be  edjiccially  aimed  not  at  lUe  levity 
cffooltih  men,  wbo  with  cqtiftl  rcftdiacM  let  out  wliatehoulJ 
be  uttered,  and  vrliat  pIioiiW  be  concwiled;  not  at  ibsit  plain 
ipolung,  with  which  they  inveigh  without  di^riininntion  nnd 
;ii4(;«enlBgiiinBt  everybody  and  ererything;  not  at  tliat  talk- 
■dnntn,  whereby  they  weary  others  mtywc  ad  tnjuxeam  ;  but 
at  Hollwr  fault  which  ia  Iciis  observed,  namely,  a  metliud  uf  dis- 
COUFM  of  all  others  most  unwi«<e  and  impulitic:  I  menu,  wlien  a 
Diuin  private  cooversation  so  frame*  hie  discourse  as  to  jimduce 
vbaooever  he  haa  to  eay  pertinent  to  the  mntlcr  lu  liiinil  all  at 
otwc  mA  in  a  breath,  wiUiuut  any  stop  or  pniiHc.    Now  litis  i«  a 
Rfat  impediment  to  bueincsft.     For  in  the  firot  place  a  speech 
lluu  ie  brokeu  and  let  fall  part  by  pari  mnkcd  fur  more  intpi-es- 
wn than  a  cOTitinuoua  one;  because  in  the  latter  the  iniitterA 
IvucKmI  arc  not  distinctly  and    eovorally   apprclieodcd   and 
ve^^bed ;  and  they  have  not  time  enough  to  settle ;  but  ouc 
reuon   drivcf    out    another   before   it   has   tnken   finn    hold. 
Seeoodly.no  one  is  endowed  willi  such  powerful  and  persuasive 
eicN)aence  m  with  the  first  etroko  of  his  di)iC4)un;e  to  make  his 
Brtencn  dumb  and  iipeeehlesK,  but  the  otlier  party  will  always 
(bvo  Boroe  nn^wer  to  make,  and  will  perhaps  rai>e  nlijectiouK; 
LiDil  then  it  falls  out,  that  the  arguments  which  should  hiivi}  been 
'  reserved  for  refutation  or  reply,  having  being  used  and  tasted 
beforehand.  Ioac  their  strength  and  grace.     Thirtlly,  if  a  man 
does  not  use  all  hi.4ar<;iimentMat  once,  but  delivers  tlietn  in  purtd, 
thn)wing  in  one  after  the  other,  lie  will  deLvet  by  the  counte- 
nance and  answer  of  his  opponent  how  each  is  taken,  and  what 
LeObct  it  producct)(  and  bo  may  thenco  take  warning  what  to 
fntpfireu  and  what  to  select  in  that  which  13  Lo  I'oUoir. 

rnovRRn. 
(16.)  IF  the  spirit  of  the  ruler  rise  up  n;*Ain8t  thee,  Icare  not 
thy  place;  fur  management  {Ki«i<ic«  grcnt  offences.' 

K  EjtplaNalian. 

I      This  proverb  directs  a  man  how  to  behave  when  he  has  in- 

I  •  rra 
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ouired  UiG  wnidi  anJ  indigmitiou  of  his  prtuce,  nnd  contaii 
two  prec«|itii ;  6rt>t,  ttiat  he  resign  not  his  place  ;  and  McoQdlf> 
lliat  he  carefully  and  prudently  apply  himself  to  the  remedy,  u 
he  would  in  the  case  of  a  ecrioiis  disca^.     For  generally,  when 
men  perceive  the  anger  of  princes  Btirred  against  them,  parliyj 
ihrougfa  impatience  of  dij>graec,  partly  that  they  may  nnt  byi 
ihcir  presence  irritate  the  wound,  nnd  partly  that  their  princet-J 
may  ecc  tbdr  sorrow  and  coottitioo,  they  witlidmw  from  tfadr[ 
ofRccs  aad  appointments,  nay  Mtnctimf a  they  resign  their  places 
and  dignitlcaiDtohis  hands.     But  Solomon  cen^rce  this  remedy 
M  injurious,  and  with  good  reason.     For  in  the  first  place  it' 
makefl  the  disgrnce  too  public,  whereby  cneinieg  and  cnvieral 
become  the  bolder  to  attack,  and  friends  the  more  timid  to] 
aeaist.      Secondly,  it   tlius   happens   that    the   anger   of  ifaal 
prince,  which   if  it  had  not   been  divulged  might  have  died 
uwfly  of  its  own  accord,  \s  more  deeply  rooted  and  having  u 
it  were  commenced  by  diaplacing  the  person  proceeds   to  hii 
overthrow.     Lastly,   this  resignation  savnurs  somewhat  of 
malcontent  spirit  and  one  offended  with  ihe  times,  wliich  ag-' 
gravalea  nnger  with  euspicioii.     The  prfcciits  for  the  remedy 
are  these;  fir^,  let  n  man  take  care  above  all   things  neitherj 
by  diillncds  on  the  one  hjind  nor  hi^h  i^pirit  on  the  other  to  let; 
it  appear  that  he  ie  inseneiblc  to  the  indignation  of  the  prince, 
or  not  properly  affected  by  it:  that  is,  let  him  compose  hisj 
coiintcnanep  not  to  a  xulkn  gloom  but  to  a  grave  and  modest  mkU 
ne*» ;  and  in  all  his  dulies  and  aelion.s  let  liim  exhibit  Icsaclieer- 
fulue«8  and  jjlcnsure.     It  will  be  aUo  ndvantageuua  for  him  to  ■ 
engage  the  a^^lstance  and  mediation  of  mme  friend  with  tlie     < 
prince,  who  ^lioiild  take  uccasion  at  fit  titne^  to  ini^lnuaie  how 
deeply  the  offender  in  grieved.    SecoiMlly,  let  liiiu  carefully  nvoidfl 

may   lead    to 
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avoid  all,   even    the  slightest  occn^tuna.  whicii 


the  reopening  of  the  subject  of  olfcncc,  or  draw  upon 
ftesh  indignation  or  open  rebuke,  for  whiitever  oause,  fri 
the  prhice.  Thirdly,  let  him  diligently  seek  for  cverj-  occft^l 
eioa  of  making  his  services  acceptable  to  the  prince,  that  hei 
may  hotli  show  an  anxious  wish  to  redeem  his  paat  fault-,  and) 
that  the  prince  may  jverceive  of  how  good  a  sen-ant  he  will 
be  deprived  if  he  lotea  him.  Fourthly,  let  him  cither  contrive 
to  transfer  the  fault  to  others,  or  insinuate  that  il  was  com- ' 
mitted  with  no  had  intention,  or  even  let  him  point  nut  th«j 
ice  of  those  wlio  complained  of  him  to  the  kmg  ur  cxnff-J 
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genit^  rfcc  matter  more  tlinn  it  doicrveil.     lM«\]y,  let  Mm  bf) 
vslcUUiii  cvcrj'tluDg,  and  intent  on  the  remcd/. 

PBOVRRn. 
(17.)  He  that  ia  6r$t  in  tiis  own  cause  i»  juat,  tlivn  comes  Uie 

aitctSidCf  aod  aearclrea  him.* 

Explanation, 
la  every  cause  the  lir^t  infurmation,  if  it  have  dwelt,  for  a 
ittle  b  the  jadgc^s  mind,  takes  deep  root  and  colours  and  lakes 
on  of  it ;  inttomucli  that  it  will  honlly  be  wottlicd  out, 
nleae  cither  »ome  clear  fal.-ehood  be  detected  in  the  matter  ol' 

Be  information,  or  sonic  deceit  in  the  statement  thereof.  A 
ire  sind  #implc  defence,  though  it  be  jwft  and  of  frrcMcr 
(right,  will  hardly  counterbalance  the  prejudice  of  the  firH  in 
irmation,  nr  rc«itore  to  an  equilibrium  t)ic  tto-ides  of  juittiec  which 
l\e  nnce  inclined.  ^VhorL-fore  db  it  is  «ife«t  fur  the  jud^v  tu 
sow  nntliing  of  the  merits  of  the  cane  till  both  jiarties  ara 
■an]  together,  so  it  U  the  best  cour»e  for  the  defendant,  if  he 
ad*  the  judge  prejudiced,  to  nppljr  himself,  as  far  ua  the  caae 

Bona,  to  detect  eoroc  fraud  or  deceit  employed  by  the  opiHWitc 

Urty  to  abuM  the  judge. 

I  PBOVEBB. 

(18.)  He  that  delicately  brings  up  hU  servant  from  a  child, 
nil  aftenrords  find  Uim  insolent.*  ~' 

E-rplanatiotu 

According  to  the  advice  of  Solomon^  princes  and  moitcTM 

Bght  to  keep  a  mcoeure  in  CDnferriog  grace  and  favour  on  their 

HTTante.     In  thL*  three  points  nrc  to  be  observed  ;  Br»t,  that  the 

romotioD  be  by  etcps,  and  not  by  jumps ;  secondly,  thivt  tJicy 

aocoitomed  to  an  occasional  disappointment ;  and  thirdly,  an 

.velli  well  nilviseii,  that  they  should  have  ever  heforc 

•yeesome  ulterior  object  of  ambition."     OtlierwiaepriDcef) 

111  be  requited  by  their  icrvanu  with  dl»re*peet  iind  coutunincy 

itcail  of  duty  and  pratitmle;  for  cuddeu  proniotinii  begots  In- 

ilenee ;  continual  obtaining  of  de:^ire«  begets  lm|iaticiice  of 

and  if  there  be  nothing  further  to  a»pire  to,  there  will 

e  an  mbKncc  of  nlocrity  and  industry. 

■  Prar.  svia  17. 

'  Pn*.  nix.  S  I.     Tte  Eimliili  vmleni  Iim.  ••  Stiill  h»«  him  'bttmnt  hb  (on  at  the 
|Mih.~ 
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PftOVERB. 

(19.)  Seest  ihou  a  man  awif^  of  dc«p»tcti?  he  hIioII  stand] 
before  kings,  and  slmll  not  be  reckouctl  among  the  mean.' 

ETfitanatioti. 

Of  all  the  qualities  which  kings  eeiwcially  look  to  and  refiuire  I 
in  the  cbcMee  of  their  servants,  that  of  desimtch  and  energy  in  i 
the  traiisHctioiLs  of  busiDoes  ia  the  mo^t  ncceplahle.     Klen  oti 
deep  wuHlum  are  objects  of  }«alousy  to  kings,  an  being  too  ckneJ 
obaervon.  and   being  able  to  uw  their  abilities  tn  an  engimif 
to  tiirn  and  wind  llieir  masters  i^wnst  their  will  and  knowledge ' 
Popular  men  tire  disliked  as  standing  in  the  light  of  kings  aad'j 
drawing  the  eyrs  of  the  people  ujmu  tliemselvcd.     McnofgrMt' 
vpiril  uiid  c«nraj;c  are  i)ftrn  arcountcd  turbulent  arnl  over-daring. 
lien  of  hixiour  and  integritT  arc  reputed  unmanageable  and 
not  pliant  enough  to  nil  their  masters'  coinmands.     Lastly,  there 
is  DO  other  virt  uc  whieh  doe«  not  pre*ent  wmo  «h»dow  of  offenc* 
to  the  mind«  of  king?.     Kxpcdition  in  the  execution  uf  their 
ooninmnda  is  the  nnly  one  vbieh  containsi  nothing  that  is  nc 
acceptable.     Moreover  the  ntinds  of  king«  are  hasty  and  tin- ' 
patient  of  delay ;  for  ihuy  imagine  tliat  il»ey  have  power  to  do  | 
what   tbuy  will ;  all  they  want   is  that  it  be  done  i|utckly ;  J 
whvjicc  of  all  things  de$|iatch  ia  mo!<t  pleasing  to  tliem. 

P£OTEBB. 

(20.)  t  conmdeped  all  the  U«ng  whieh  walk  nnder  the  smi, ' 
with  the  *ecouvl  child  who  shall  rise  in  his  stead.' 

Siftamiiim. 

TTus  proverb  remark*  upon  the  vanity  of  men,  who  are  wont  to 
crowd  anniail  iIm  ^^KHoled  hein  i<f  itrinces.     The  root  hercol 
in  that  OMdneee,  deeply    implanted  by    nature  in   human 
of  beui|[  too  (bad  of  thrir  own  hopes.     For  then  is 
rely  any  one  but  takee  more  delight  tn  what  be  hopes  for 
ID  what  be  ha».    XoTdty  abo  ib  rery  ptewing  to  pian,  aod  is 
'Iraoi^btancr.   Now  inapnoce'ehetr  bopcaDdaorcItTirv 
4tw«L     Ami  this  prwmb  ioi[4iM  the  nmo  as  thai  vhidi 
Mid  i»f  111  I,  fir't  by  Ptwpey  to  Sylla.  tad  afterwaidtt  hj 
■«a8re»|»ectin»  Maetxv     "  Thai  there  be  nuve  who 
tieu^thMitlMavtta^Hik**  And  yc4  |«iwe>  are  set 


( 
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diytiirbrJ  st  lliU,  ""i"  *'»  tliey  care  much  for  it,  as  oeillier  Sylla 
'ttoT  Tiberius  d,d  ;  but  lliey  rather  scom  tlic  HclcluneM  uf  raan- 
kind,  aiu)  <Io  not  care  to  etrivc  vrith  dn.-ain» ;  and  Kopp,  a»  was 
■iJj  is  but  the  ilream  of  a  waking  oian.' 

PBOTERB. 

r^l.)  11]erewasalittleclly,and  few  men  within  it;  aiid  there 
cane  a  great  kin^  against  it.  and  built  great  bulwarlta  round 
■pio*l  it,  and  besieged  it.  Now  thvrv  wim  foiiod  in  it  a  poor 
witcman,  and  he  by  his  wisdom  deltrcred  the  cityt  yotno  man 
KDmnbcred  tUat  same  poor  man.' 

Erj)f a  nation. 

Tbii  proverb  notes  the  corrupt  and  ungrateful  uature  of  mnn- 

idoA,  vbo  in  distress  and  adversity  haTe  commonly  recourse  to 

llw  wi*e  and  active  men,  whom  ihcy  formerly  held  in  contempt ; 

but  w  coon  aa  the  atorm  hns  parsed  over,  they  are  found  ua- 

gntrliil  to  their  pr«dcrvcrd.     MuchiaveUi  mi^lit  well  make  it 

»i|[reslioD,  "Which  was  more  ungrateful  to  thpir  bencfsctoFB, 

a|vace  or  a  people?"'  but  mf-anwhilc  he  implies  that  both 

In  guilty  of  ingratitude.     But  the  iugratittide  of  the  pnnee  or 

Ifce  peo[de  i»  not  the  only  cauM  of  this ;  there  U  added  the 

<ary  of  Dobl««,  who  aro  secretly  dispka.'ted  with  the  ts^uc 

Ifiott^h  fortunate  and  proep«roas,  because  it  did  not  originate  ia 

ijkouelvce ;  whence  they  both  depreciate  the  merit  of  the  work, 

wd  depreH  the  author. 

PSOTEBB. 

(33.)  The  way  of  the  elotliful  is  aa  nn  hedge  of  thoms.* 

Explanation. 
Thifl  proverb  very  eleirnnily  expresses  the  fact,  that  Klolb  in 
io  the  cod  laborloiM.  Diligenceand  careful  preparation  rrmove 
thft  obstacles  against  which  the  foot  would  nthcrwiKc  Dtumbln. 
and  imoolh  ihe  |ialh  before  it  is  entered  ;  hut  he  who  i^  ^liiggiith 
and  defcre  everything  to  the  last  moment  of  execution,  must 
iiMib  walk  every  step  us  it  were  amidst  briars  and  thorns,  whirli 
eatcb  and  stop  him.  Thia  likewise  muy  he  noted  in  the  manage- 
ment o(  a  family ;  wheroia  if  care  and  forethought  b«  U8e<l, 

■  Ct  tfiltaiL  fl  3  Sa  *  E(cL  U.  14,  \K 

■  Hard,  pbnxirw.  i  la  *  rrvr.  e*.  IS. 
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cverj'tMng  goes  or  tntootLly  and  of  lt«eir,  ivUhout  noise  and 
discord  :  but  if  they  be  wanting,  on  any  important  emergeucy 
everything  lia.i  to  be  done  at  once,  the  Krvants  are  in  conf  unoo, 
and  the  houae  in  an  upnwr. 

peOTKRB. 

t^     (23.)  To  hivp  respect  of  persons  in  judprment  is  not  goodp 
for,  for  a  piece  of  bread  will  that  man  forsake  the  inith.' 

Ejplanation. 
Tltie  prorerh  most  wisely  marks  that  in  a  Judge  facility  oi 
diapflsition  is  more  pernicioits  than  bribery  ;  for  it  ia  not  erf 
one  that  oiFer«  n  bribe,  but  there  is  scarcely  n  ca«e  whcrain 
something  may  not  be  found  to  bias  the  mind  of  t]iejiidg«,  if  be 
be  a  respecter  of  persona.  One  man  nill  be  respected  because 
he  is  popular;  another  becanttc  he  has  a  Khrewd  tongue;  an* 
other  becauM  he  is  rich;  another  because  he  is  agreeable;  _ 
Another  )>ccau8C  fae  is  recommended  by  a  friend.  In  fine,  whersfl 
reepectofpcmons  prevails,  there  will  be  unequal  mcaeures  every- 
where, and  for  the  rawt  trifling  reason,  aa  it  wore  for  a  morsel  of  ^ 
bread,  judgment  will  be  perverted. 

TKOVEHn. 

(24.)  A  poor  man  that  oppreues  the  poor,  is  like  a  ewcepii 
niDf  which  causes  famine* 

JBjpIaiiation. 
This  proverb  was  anciently  figured  and  represented   under 
the  fable  of  the  full  and  hungry  horseleech  ;  for  the  oppression 
of  a  poor  and  hungry  man  is  far  more  severe  than  (hat  of  a  rich 
and  full  one,  in;ismuch  aa  tlie  former  pmciisM  all  the  art*  of 
exactions,  onJ   acarches  every  comer  for  money.     The  same 
used  also  to  be  likened  to  a  sponge,  which  when  dry  sucks  in 
*trongJy,  hut    not  so  when  wcL     And   it   contains  a  useful 
warning  for  princes  and  peoples  ;  for  princes,  that  tliey  commit 
not  officca  or  the  goremmcnt  of  provinces  to  ncc<ly  penwns  and 
«ieb  aa  arc  in  debt;  for  peoples,  that  they  allow  not  their  ruler 
, to  be  too  much  in  urunt  of  money. 


'  Fnr.  nttlfj. 
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PROVEBB. 


t(iS.)  A  ri^hi«ous  tiiaa  falling  diiwn  befure  the  wictcc<l  i*  h»» 
IruublindfuutKuin  itnJ  n  cornipt  ^^pring.' 
'  EiplanatioH. 

Tlas  proverb  te.icbes  that  an  unjui>t  and  wandnloiu  judgment 
inuT  eonspicuotia  and  tvfiglity  cau^e,  \»  nboTe  nil  thmg<>  to  be 
"■ciide<!ina,state;  i-speoially  whcrf  il  involves,  not  llieiif<iu!ttal 
cf  iJie  guilty^  but  tlic  condemnation  of  the  inniicint.  For  |Kir- 
liculnriujuricflpoasttigunpunUlied  do  indeed  trouble  and  pollute 
ih*  wflior*  oljiutioef  but  it  ifl  only  in  Uic  elrcainletu ;  whereas  un- 
jt)tjadgmctil«,eucl)MW(>  spoke  of,  infect  ftod  corrupt  the  rery 
f'Wnuin-htade.  For  when  the  judgment  BCiit  takes  the  part  of 
injuitice,  there  succeeds  a  ntate  of  general  robbery,  and  men 
tan  wolvea  to  each  other,  according  to  the  adage.* 

pitovRiin. 

(SS.)  MaIec  no  friendship  with  an  angry  man,  and  wnlk  not 
with  a  furious  man.* 

Ezplanaiiont 

Tbe  marc  rcligioujilir  the  lawa  of  fricndshiji  arc  U>  be  observed 

ood  honoured  among  good  men,  the  more  care  (should  bo  tAkcn 

tff  make  a  prudent  aelectioD  of  frieuds  at  Uie  Bret.     Now  the 

deposition  and  manners  of  our  fricads,  eo  fax  aa  they  nfTeet  our- 

aelvea  only,  should  by  all  means  be  borne  with  ;  but  when  they 

eompcl  lu  to  alter  our  bearinj;  and  deportment  towards  other 

men,  the  condition  of  tbe  friemtuhip  becomes  very  hard  and 

tmfair.     Wliercfore,  oa  &>lomon  odvi^eg,  it  is  of  the  first  iro- 

jmrtanoe  for  the  peace  and  security  of  life  to  have  no  dealingn 

itii  passionate  men,  or  such  n«  easily  engage  iu  disputes  and 

qnarreU;  for  lliey  will  perpetimlly  involve  us  in  I'Lrlfi-  niid  r«e- 

tioDf  IM  tJtal  ve  sliall  be  compelled  either  to  break  off  our 

IHendaliip,  or  disregard  our  own  safety. 

PROVEBR. 

(27.)  He  that  covers  a  tran»gre&«Ion  "eekn  friendship,  but  he 
tlutt  repesta  a  mutter  neparates  very  friends.* 

•  rn*.  >■*.  te.        *  £nMn.  KAn^  i.\.19.       '  Prov.  nil.  S«.        •  Pro*.  ivlL  ft 


J 


fffl 


TBANSLATlOS  UF  TOE  "  UE  AUUMESiTtS." 


Erfianatiun. 

There  are  two  ways  of  iiiAking  pence  oiid  roronciling  differ- 
eDces;  llie  one  begins  with  so  aiimeMy,  tlie  otIiiT  with  a  recitnl 
of  injiirica,  coinbiui-il  wiili  npoloj^ic^  ami  excuses.  Now,  I  rc- 
meinher  tlint  it  w«s  the  opinion  of  a  very  wise  nmn  and  «  jjrent 
politicinn,  tlmt  "he  who  uegotlate^  a  peace,  without  recupitu- 
LmIii};  llie  grounds  of  diffcreiicu,  rather  deludes  the  minda  of  the 
parties  by  rcprefleniirg  the  Bvreetnesfl  of  cunconi,  than  recon- 
ciles them  by  ei]^mtal>le  uiljuetnienl."  But  Solomon,  a  wiser  man 
tliao  he,  i«  of  a  eont  rary  oj*it)l»u,  approving  of  niuncsty  aad ; 
forbidding  recapitulation  of  the  past.  l''or  in  it  arc  these 
disadvantages;  it  is  ati  the  chaling  of  a  sore;  it  creates  tbo 
riskofa  new  qimrrcl,  (for  the  parties  will  never  anree  a?  to 
tlie  proportions  of  injuries  on  cither  ^ide) ;  and  lustly,  it 
brings  it  to  a  matter  of  apolugies  ;  whtfreas  eilher  party  would 
miher  he  thought  to  have  forgiven  an  injury  than  to  have 
accepted  an  excuse. 

PHOTKUB. 

(28.)  In  every  good  work  there  is  abundance;  but  where 
there  are  many  words  there  is  commonly  penury.' 

E.rjiFanditan, 
Herein  Solomon  makes  a  distinctiun  between  tlie  fruit  of 
the  labour  of  the  hand  and  that  of  the  tongue;  from  the  one 
proceeds  abundance,  from  the  other  penury.  For  it  gene- 
rally happens  that  they  who  talk  much,  hoitst  much,  and  make 
many  promii^es,  are  ucedy  persona,  who  make  no  profit  of  the 
things  whereof  they  discourse.  For  the  most  part  alsn  they  aro 
no  waysiuduatrious and  active  in  pointofwork,  but  merely  {eed 
and  till  ihemeelvee  with  word»,  as  with  wind.  Surely,  as  the 
poet  sayi),  "He  that  iseilcntiseure:'' ' — he  who  knows  that  he 
\a  euoceediug  in  what  he  is  about,  ja  eatiiificd  and  holds  his 
tongue;  whereas  hv  who  feeU  lltat  he  has  got  hold  of  nothing 
but  wind,  bctakca  himself  to  talking  and  boasting. 

PROVEUB. 

(29.)  Open  rebuke  is  better  than  secret  love.' 

Explanation. 
Thia  proverb  rebukes  the  mlslukun  kindness  of  friends,  who 

'  PrOT.  »lr.  33-  '  0\l.l.  Brm   K^ot.  6W,  »  Prtiv,  aiviL  ft. 
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do  oot  DM  the  pririlege  of  friendahip  freely  and  bnldl^  to  iid- 
nunull  their  friemU,  as  well  of  tlieir  errors  ae  tlx'ir  dangcra, 
'■  niinC  can  T  do,"  nays  n  man  of  this  chaiiictcr,  "  or  what  stejia 
on  I  lake  ?  I  love  liim  as  inucti  itii  luiy  one.  and  if  any  mUfnr^ 
tone  were  to  befall  lum  I  would  gindly  Riibstiiurc  niyj^elf  in  liis 
{ilacx;  but  I  know  his  disposition  well;  if  I  deal  freely  with 
hint  I  thiW  offViid  liim,  or  at  all  evouts  put  biiu  out  of  liurnour, 
aul  ilo  BO  good  by  it;  and  1  »hoiil<l  Hmmcr  r»trijtigc.  him  from 
he  fiKtidtihip  for  me,  than  froiu  t)Hi»«  tbJogs  wbicli  be  Iimd  fixeil 
hvlieart  apoo."  Xotr  a  friend  of  this  t>ort  >Si>lonion  rrprcbrnds 
»  weak  and  u»elc{>i>.  aflinuing  that  more  iidviuiiagc  niuy  be 
piati  from  uu  (»pcn  enemy  tlian  from  sucb  a  man  ;  for  a  man 
Bay cbance  to  beur  by  wny  of  reproacb  from  an  enemy,  what 
llie  Bend  id  too  good-natured  to  utter. 

PBOVEBB. 

(30.)  A  wise  man  lookcth  well  to  bis  way^^  but  a  fool  turndtli 

todecetu* 

Explanation, 
Hiere  are  two  klode  of  wisdom  ;  tlic  oae  true  and  eound]  tlie 
ocJier  degenerate  and  fnlite,  wbicb  Solomon  does  not  bceitute  to 
Una  foUy.  lie  wlio  applies  tiimeelf  to  tbe  former  takes  heed 
of  his  own  ways,  foreseeing  danger*,  preparing  remedies,  cra- 
ploying  ibe  as^iatance  of  the  gocxl,  guarding  him5clfHgnin.it  the 
wicked,  cautious  in  entering  iipou  a  work,  not  unprepared  fur  a 
fttrrat,  watchful  to  Beize  opport unities,  strcnunus  lo  remove 
inipedluientci,  and  alieuding  to  iiiuiiy  oilier  things  wliich  concern 
llitf  goTCrnmeut  of  liifl  own  OL-tiom)  mid  pruccciliagi'.  fiut  the 
other  kind  is  entirely  made  up  of  dceeils  and  cunning  tricks, 
laying  alt  il«  la-pea  in  the  circumventing  nf  othcrH,  and  iiioiilding 
tlusn  to  it«  pleasure ;  whifh  kind  the  pioTorb  denounces  ii3  being 
not  only  dtshoneet,  but  aUo  foolish.  For  in  the  first  place,  it  ia 
not  atnong  the  tilings  which  are  in  our  own  power,  nor  does  it 
ewn  depend  on  any  certain  rule ;  but  freeh  Btratagcma  are  daily 
to  be  ej-nlrived,  a*  the  old  ones  are  uat?d  up  and  worn  out.  Se- 
condly, a  man  who  bus  once  earned  n  cliamcter  for  deceit  and 
trickery,  entin-ly  loses  oneoftliepruici|)ftIin«tninientiiorbu»ineM, 
wbieh  is  cicdit ;  whence  be  will  find  everything  itirn  out  other- 
wise than  he  exi>«cle.     Lially.tliese  very  arts,  however  fiur  and 

'  m*.  *w.  K  I  y 
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ape(»oua  tlie/  may  appear,  generally  fail :  u  Tacitus  has  velt 
remarked,  "  Bol<l  and  crafty  couiuele  are  fair  id  promise,  hani 
in  execution,  and  unfortiinatc  in  isjuc,"' 

rKOVBRB. 

<31.)  Be  nut  rigliteous  ovcrmucli,  neither  make  tliyself  over 
wise  ;  why  sliouUlest  ttiou  destroy  tliyself  before  iby  time.* 

Explanation. 
"There  are  seaeone,"  saya  Tacitus",  "wherein  gront  Tirtoe* 
are  the  surest  cauHee  of  ruin.**     And  upon  uien  cmiuent  for 
virtue  and  Justice  it  comes  sometinics  suddenly,  sumetimes  long 
fitrui^ecn.     Bm  if  lliov  huve  aUv  tlic  gift  of  wiedom,  tliat  is,  if  | 
they  Hve  cnutioiis  and  iratchfiil  for  their  own  Bafety,  lliey  gain 
thin  advantage  ;   that  their  ruin  conies  upon  them  all  at  once 
and  entirely  through  diirk  aud  secret  plots,  whereby  envy  b 
uvoidvd,   and   dc^tructiim  oMailii  fhcui  unawares.      But  witli 
regard  to  that  overnmrh  which  the  proverb  speaks  of,  (as  these 
are  not  llic  worde  of  a  Pcnaiider,  but  of  Solomon,  who,  though 
he  often  lakes  notice  of  what  is  bad  in  human  life,  never  onJAiot  ■ 
it,)  we  must  not  understand  it  of  virtue  itaelf  (in  which  there 
can  be  no  overmuch),  but  of  the  vain  and  invidious  affectation 
and  dhov  thereof.     Something  of  Uie  same  kind  is  euggeatedj 
by  Tacitus  in  ?ppnkiiig  of  Ko|»idiii<;   placing  it  in  the  light  vt 
a  niinicle  that  1il>  nf%or  iitten-d  a  Mirvltc  opinion,  and  yet  lived 
safely  in  such  dangerous  times:  "The  thought  occui*  tome,"! 
says    he,    "whether    ihese   things   are   cotttrollcd  by   fute,  or] 
whether  it  i»  in  our  power  to   8teer  an  intermediate  counej 
between  slavish  obedience  and  abrupt  contumacy,  free  alike] 
from  danger  and  fnim  indignity."  * 

^^^  PltOVKRB. 

^^^         (32.)  Give  opportunity  to  a  wise  man,  and  he  will  iiicrcMB ' 
^^^      his  wisdom.* 

^^^  Herts  dtBtiuflbdii  is  made,  between  the  wisdom  which  is  grown 

H  and  ripened  into  a  true  liabit,  nnil  that  which  floats  only  in  t)ie 

H  cmiceit  of  the  brain,  or  is  boeitted  in  talk  and  has  uu  dci.-p  rcMit. 

■  The  former,  u]H>n  oceanion  pret^cntcd  for  its  exercise,  is  instantly 

L 
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aaiei,  oiade  alert,  and  enlargod,  so  that  it  appettre  greater 
ibu  it  MTite ;  but  the  latter,  which  before  tJic  occasion  was 
ttgtrtiid  aetivc,  vrbco  the  cmeT^gency  occurs,  becomes  amazed 
Bdeoofawd;  so  thateveo  he  who  conoiderc*!  hiniaclf  jiosscBsed 
at  it,  begins  to  doubt  wliethcr  the  aotioua  he  had  fonned  of  it 
vm  net  mere  drc&ms  and  idle  epccuUtioiu. 

PROVERB. 

fM.)  He  who   praises  his  friend  with  a  loud  Toice,  riaing 
carl/ JD  the  morning,  it  shall  he  counted  a  cura*:  to  him.* 

Erplanation. 

Pnises,  when  moderate  and  ^easonablc^  and  expressed  on  fit 

ocauioD,  contribute  ^rcntly  both  to  the  rcpnlAtlou  and  fortune 

ofmea;  but  when  iimii(xl«?rate,  noisy,  and  uoseasonnhly  lavished, 

lley  do  no  good ;  nay  rather  (if  we  believe  the  Proverb),  they 

w  great  harm.     For  iu    the  first   pta«e  they  openly  heiray 

wmsdres  as  either  springing  from  excesaive  pjirtiwlily,  or  got 

Of  tad  affected  for  the  purpose  of  gratifying  the  object  of  them 

hyhlae  encomiums,  rather  than  of  honouring  him  with  hia  just 

lllnbute&     Secondly,  sparing  and  moderate  pruidcs  geucroUy 

innte  the  audience  to  add  something  to  them ;  whereas  lavish 

ni  immoderate  praised  provoke  tliem  to  take  off  and  detract. 

Thirdly  (which  ift  the  principul  point),  he  that  is  ovcr-pnuscd 

bccooiea  an  object  of  envy;  for  all  exccs«vc  praises  ec<:ai  lo 

point  ta  the  reproach  of  othera  who  are  no  Uea  deferring. 

FKOVEBD. 

(34.)  Aa  the  face  Is  reflected  in  the  water,  so  U  the  heart  of 
nan  maoifest  to  tlie  wise.' 

Explanation. 
Here  is  di«lingui^hetl  between  the  mind  of  a  wLie  man,  and. 
that  of  othera;  the  fomier  being  compared  to  water  or  a  glass 
which  rcpresientis  the  forms  and  image*  v£  lliiiigs;  the  other  to 
the  earth,  or  an  unpolished  stone,  which  give  no  reflectian. 
And  this  comparison  of  tbo  mind  of  a  wisi?  nmu  to  a  glas9 
ihe  more  projwr;  hernuse  iti  a  glues  he  can  scchlsowu  iuinge 
aer  willi  the  imagp.i  of  othcm.  which  the  eye  itaclf  without 
'i  glsM  cannot  do.     But  if  the  mind  of  a  wise  mun  is  sufHcicntly 

'  Prw.  uliL  14.  •  Twi.  M*il,  19. 
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Iwrgc  to  obecrvc  and  disUnguUh  an  infinite  variety  of  dispo- 
eitiona  and  characters,  it  only  remains  to  take  cure  that  the  xp~ 
plicAtlon  be  M  vsriouB  as  the  rcprcscntaiinn.  "  A  wi=e  man  wili 
know  hi>w  to  adnpt  him.<teir  to  all  sorts  of  characters."  ' 

Thuii  hare  I  stayed  ]>crhii|>H  sonicwlial  longer  on  tlieBe  Pr^j 
verliiji  of  Solnmon,  ibao  'a  agreeable  to  the  proportion  of  anj 
rxan)|jlc,  1>'>in<;  lod  on  by  the  dignity  of  tho  Bubjecl,  and  tlifl] 
rcQOvm  of  tlie  author.      Neitliei'  waa  this  in  use  only  xvlth  the] 
HebrcwB,  b-t  it  is  generally  to  be  found  in  the  wisdom  of  tlaj 
ancients,  titat  aa  ineu  found  out  any  observation  wlilcli  they] 
thought  good  for  Ufo,  they  would  gather  it  and  express  it  inj 
some  short  jiroverb,  piinible,  or  fable.     Fables,  as  has  been  saiii| 
eUewhere,  were  formerly  eubstitulctt  nud  supplements  of  esa 
pics,  but  now  that  the  times  abimnd  with  hietory,  the  aim  is  tnon] 
true  and  active  when  the  maj'k  id  alive.    And  thercfvre  the  ftM'iD 
of  writing,  wJiieh  of  all  olhcrs  is  fittest  for  such  ToriaWe  aryumeat 
as  that  of  ocgotiation  and  scattered  occa«ioDS,  is  tbnt  which  Ma- 
ohiavelli  most  wisely  and  aptly  cliO!»e  for  government;  nametft 
Obiwn-ationa  or  Discourses  upon  Hiiitories  and  Kxamplcs.    For 
knowledge  drawn  freshly  and  in  our  view  out  of  parl4culan 
knowci  best  the  way  back  to  purticulnrs  again ;  and  it  oontributta 
much  more  to  practice,  when  the  discourse  or  discussion  attcndil 
on  the  example,  than  wbt-n  the  cxnmple  attends  upon  the  ^| 
course.     And  this  is  not  only  a  point  of  order,  but  of  nibstan 
also.     For  when  the  example  is  laid  down  as  the  ground  of  tlitl 
discourse,  it  is  set  down  with  all  the  attendant  circuin3ta»oe%j 
wliich  may  si^metifues  correct  the  discourse  thereupon 
and  sometimes  supply  it,  as  a  very  pattern  for  imilation  andl 
practice ;  wbereaa  exiiiuplcs  alleged  for  tlic  sake  of  the  (Bi>| 
oourse,  arc  cited  succinctly  and  without  particularity,  and  Ull 
shivea  nuly  wait  uiKin  the  <lL-niands  of  ihc  discourse. 

Hut   it  is  worth  while  to  t>bs('rve  this  ditterence ;  that 
Ilistories  of  Times  arc  the  best  ground  fur  such  discourse  uj 
govcrniounta,  as  Mucliiavelli  Imnilk-s ;  so  Hietorica  of  Lives  i 
the  most  proper  for  diecoursc  on  businc^,  bevuusu  they  inclul 
nil  kinds  of  occasious  and  trananctionn,  both  great  and  small 
Nay,wc  may  find  aground  for  diseoui-se  on  bu-inccs  fitter 
hem  both,  which  is  diacouiac  upou  auch  Letters  as  are  wise  i 
(■eighty,  like  those  of  Cicero  to  Atticus,  and  others;  for  letl 

■  Ovid,  I>r  Atir  Amiil-  I.  760.;—  Qui  Mi|>lt  tiiniiiiitrii  iriorilna  aptiu  ntlb 


the:  eighth  book.  07 

lukve  a  cloKF  anil  more  lively  representation  of  buHincise,  than 
ntKer  aoDaJs  or  HveH.  Tltua  have  we  BjK>ken  Ixitli  of  tlie 
niitler  and  form  of  ihts  first  part  of  thn  knowIp<!ge  of  npgotia- 
Ijoti  toucliing  ^aittered  occvions,  which  we  iifle  to  be  dcfirient. 
But  ^et  there  is  xnolher  part  of  thtf  knoirledge,  which  dlfi*ers 
u  much  from  tliut  whereof  we  have  gpokcD,  as  frcncral  wisdom 
diilers  from  wisdom  for  oneself;  bho  one  moving  ~\a  it  went 
rtom  the  centre  to  the  circumference,  the  other  from  the 
dreiunfereiicc  to  tlie  centre.  For  there  is  a  wi«l4hi  of  impart* 
iog  couneel  to  others,  and  there  it  a  wisdom  of  furctsight  for 
■Qc'f  own  fortunce;  aad  tbcEO  sometimes  meet,  but  oftener 
»e»er.  For  many  are  wise  in  their  own  waya,  who  yet  are  weak 
fi>rgovcmraenl  or  counsel,  like  nntf*,  whii'h  nre  wi?c  creatnrc* 
for  ihemeelves,  but  very  hurtful  for  tJie  gnrdon.  Tliie  wi«]nm 
lur  oneself  the  Honians,  though  exct^lkiit  ^unrdiaus  of  tlielr 
country,  ti>ok  much  fcnon  ledge  of;  "  For,"  says  tJie  comic  poet, 
"M  wi«e  man  fashions  liin  forlnne  for  himself."'  And  it  jrpew 
iotu  an  adage  unon^t  titem,  "  Kvery  man  is  the  mnker  of  his 
own  fortune."  And  Llvy  attributes  it  to  the  elder  Cato,  *'  Such 
vas  hifi  vigour  of  mind  and  undcrManding,  tliat  wherever  he  had 
been  bom,  he  woiJil  have  made  bis  fortune.*** 

This  kind  of  wisdom,  if  it  be  too  much  declared  and  professed, 
haff  always  been  regarded  as  notonly  impolitic,  but  unlut^ky  iind 
ill-omened  ;  a:*  was  observed  in  Tiii.otheuB  the  Atlicnlan,  who 
baring  done  many  ^eat  serviced  to  the  state  iu  hif  gorornmcnt, 
and  giving  the  cuatomary  account  thereof  to  the  people,  con- 
cluded every  partioiilar  with  thia  clause,  **  And  in  this  fortune 
hifl  no  part.""  But  it  li.'i]i]wncd  ihnt  he  never  prospered  in  atiy- 
hing  he  look  in  hnud  nfter\i  ardi* ;  forthi^i^  too  high  and  tooarro- 
.vouriog  of  that  which  Esekiel  wiys  of  Pliaraoh,  "Thou 
jest,  my  river  is  mine  own,  and  t  havt  made  It  forniyft»!lf;"* 
pr  of  that  which  llah&ickiik  Hays, ''  They  rxiilt  and  oflt-r  eiicri- 
iSoea  to  their  set;"*  or  of  that  which  the  poet  exprcs^sca  of 
Mezcntiua  the  dcsptscr  of  the  goda :  — 

Dvxlra  Willi  D«a>,  el  tclum  quod  aiiMltc  libra 
Nunc  wUini."  * 

[>  riML  TdMiuRMM*.  II.  7.  f><  *  l.iv]r,  utKls.  40.  ■  Plut  In  ^'ll«.  c  0. 
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Ldkstlyt  "luliiie  C{P.!«r  never,  ba  far  as  I  recollect,  betrsj-ed 
wenkafss  of  hut  eecrel  thouglits,  except  in  »  eimilar  kind 
»|>«cch.     Fur  wlicii  the  augur  brought  him  woi^l  Umt  the 
trails  were  not  favourable,  he  murmured  in  a  low  voice, 

ft  will  be  more  favourable  when  I  choose';"  which  «}ic«cb 
not  long  precede  the  misfortune  of  hid  death.     For  tliia  i — 
of  confidence  wn^  ever  ob  unlucky  us  unha.tlowed  ;  and  the 
^rcat  and  truly  wise  men  have  tJiougbt  it  right  to  ascribe 
Kucciissefi  to  tticir  fortune,  nnd  not  to   tlif-ir   ekill  or  ener 
Thus  Sylla  gurnained  himee'f  "the  Fortniiate,'*'    not 

■Great:"  Bnd  Cesar  (better  in  this  instance  than  the  last)  i 
to  the  ma-'-lcr  of  the  ship,  "  You  carry  CiCMir  and  his  fortune." 
KcverlheleM,  proverbs  such,  as  these,  "  Every  man  id 

Karchitect  of  his  own  fortune ;"  **  A  vise  ronn  ohall  rule  c 
the  stnrs  ;  "  "  No  path  ia  impervious  to  virtue  ;"*  aud  tht  like; 
if  taken  and  used  us  epurs  to  industry,  and  not  as  Btirru{)is  to 
ineolcncc,  rutlier  to  beget  in  men  resolution  and  etrength  of 
judgment  than  arrogance  ur  outward   declaration,    have  evM 

I  been  rightly  held  sound  and  good,  and  are  doubtlcM  imprinted 
in  the  greatest  minds,  bo  as  eometinies  they  can  scarce  contun 
«iich  opinions  within;  as  w©  see  in  Augustus  Caewir,  (who, 
eomjian^d  with  his  uncle,  was  rather  unlike  than  inferior,  tliougli 
decidedly  n  man  of  more  moderation),  how  on  his  death  bed  he 
desired  bis  friends  around  him  to  give  hiin  a  "Plaudite" 
when  he  expired,  as  if  ho  were  eonseious  to  himself  that  hi'  had 
well  plnyed  his  [lart  in  life.*     This  part  of  knowledge  1  rcjxnt 

I  also  as  deficient ;  not  hut  tliat  it  is  used  and  practiced  ctcb 
more  than  U  6t,  but  it  hiut  not  been  bandied  in  books.     Aud 
therefore  according  to  my  custom,  I  will  as  before  eei  dowa 
some  headt*  or  pae^ogea  of  it,  and  caII  it  the  ArchiUct  of  Fort 
or  the  KHOtcltiiye  of  Adeanccment  in  l.ij'r. 
Wherein  at  £rst  sight  I  shall  appear  to  handle  a  new  a| 
unwonted  argument,  in  teaching  men  how  to  rntse  and  mi 
their  fortune  ;  a  diit-trine  indeed,  wlierein  every  man  perchai 
II- ill  bo  ready  to  yield  himaolfn  disciple,  till  hclui.i  cx{tcriene4l 
the  difficulty  llicreof.    For  the  things  necessary  for  tbeaequil 
tion  of  fortune,  arc  neither  fewer  nor  less  difficult  nor  lighter  ihn~ 
.ihose  to  obtjdu  virtue  ;  and  it  is  n»  hnid  nnd  severe  a  tliiug  to 
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I  tnt  poIiiiebB,  as  to  be  truly  moral.     But  ih*  biuulLiiifi  iivrvof 

BMtaii*  learning  grektly,  both  in  honour  Kod  subslanco;  in 

lnBoar  principally,  ttiHl  |jr»}ni>i^l')«>1  men  may  not  imugiii<<  tlwt 

Wung  U  like  a  lark,  which  oin  mount  »od  i'mg  nnd  pleoae 

itKlfiod  nothing  else;  but  loay  know  that  it  rather  {utrtakei 

flTtbe  osture  of  a  hawk,  which  can  Bonr  aloft,  and  can  kIm 

detoRMl  and  Jtrike  upon  lU  prt-y  at  jilea^fure.     Again,  it  tend« 

l»  tkr  peHVctioD  of  learning,  because  it  is  the  perfect  taw  of  tlie 

joquiry  of  truth,  "  that  nothing  he  in  the  globe  of  matter  which 

hu  not  itii  parallel  in  the  globe  of  crystal  or  tlie  uuderstand- 

bg;"   that   is,    that    there    be   nothing   in    pnictice,  whereof 

tKerc  in  no  theory  and  doctrine.     Kol  however  that  learning 

■dmirea    or   enteema   thia   arclutecture   of    fortune    otberwiM 

tlian  ae  an  iiiftTior  work.      For  no  nmnV  fortune  cnn  be  an 

nul  wortiiy  of  the  (jift  of  being  that  liaa  been  givvn  him  by 

(jod ;   and  often  th«  vrortbtest  men  abandon  their  fortunes 

vtlltngly,  that  tliey  may  buvc  leisure  for  higher  purauitti.     But 

nevertheless,   fortuno  as  an  instrument  of  yirtue   and   merit 

di>««rrc6  iti<  own  ipcculntion  and  doctrine. 

To  thia  doctrine  are  attached  certain  (imccpta,  some  sum- 
mary, and  eome  scattered  or  variuuc ;  thereof  the  former 
relate  to  tlie  just  knowledge  of  orirDclves  an<l  nthert^.  Let  the 
6r«t  precejit  then  (on  which  ibc  knnwlodge  of  otlwrs  turns) 
be  set  down  a»  tbi»:  thai  we  obtain  (as  far  a»  we  can)  that 
window  which  MomuH  rec|uir«d*;  who  iieeing  in  the  frame  of 
niaD*8  he»rt  such  angles  nnd  recet^ea  found  fault  that  there  wan 
not  a  window  to  look  into  itB  mynterious  and  tortuous  winding*. 
TliM  window  we  shall  obtain  by  carefully  procuring  good 
information  of  the  iMtrtlcular  persona  with  whom  we  have  to 
deal;  tbeir  natures,  their  desires  nnd  cmis,  their  cuetuou  and 
(afihions,  (heir  hcl{«  and  advantageA,  with  their  prlnciiml  means 
of  support  and  influence;  eo  again  their  wcakncsaea  and  dimd- 
\antflgcs,  where  they  lie  most  open  and  obnoxioiw ;  their  friends, 
fictione,  {ntrons  and  cticnttt ;  their  «ncmice,  envicr^,  and  cum- 
petitnra;  thctr  moods  and  timet ; 

(Sola  %ir{  nullc*  ailitiu  «t  Umpora  iiAri*)* : 


*  Virv.  J^ji  t«.  4X1.  !— 

Ub  (InK*  of  Mmn  yon  nionr  lan  Snd. 
AUil  kOuo  llic  toft  appru<Kli(>  lu  lib  inirni. 
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lastly,  their  ]innci|ilcs,  fasliions,  prescribed  ru1e«,  and  the  likti 
and  tliiii  not  only  of  particular  jientoos,  but  also  ol*  ihe  poxlicDl 
HctJoti»  wblfli  are  on  foot  from  time  to  liuie,  and  ax  it 
undt-r  the  uuvtl ;   lion-  they  iiri!  directed  and  succeed,  by  «l 
[iromotcd  or  opposed,  what  is  their  weight  and  importanoe,' 
consequeuccs  tliey  invoWe,  and  the  like.     For  the  knowtdj 
of  prciCHt  ncttoiu  is  not  only  mau-rial  in  tti^clf,  but  wiUtoiit 

the  knowledge  of  persona  will  be  TCnr  treacherous 
erroacoud ;  fi»r  aien  cbaDi^  with  actions,  and  whUbt  tbcr  i 
involved  uud  cn^n^cd  in  them  they  arc  one,  and  when 
return  to  their  nature  they  arc  another.     Tlie.tc  infortnatiu 
of  particulars  touching  peraone  and  actioudi,  arc  as  the  min 
pro[K>f<iti»a3  in  every  nctivc  syllogism  ;  fur  no  truth  or  excelica 
of  observations  or  nxioniR  (whence  the  m:ijur  jK)tit!cal  proji 
HJtioua  arc  drawn)  can  siifllce  to  ground  a  conclusion,  if 
be  error  in  the  minor  projioaitio  i.     For  tlie  |K)»sibility  of 
knowledge  Solomon  in  onr  snrcty  ;  who  says,  "  Counsel  ia  i 
heart  of  luati  is  like  deq>  water,  but  a  mnn  of  umlerstancfiif 
will  draw  it  out."'     And  altliough  the  knowledge  itself  fa 
not  under  precept,  bccaui^c  it  ii5  of  individuale,  yet  tlic  inat 
■  ticnt  for  obtaining  it  inay  he  laid  down  with  advantage. 

Knowledge  of  niirn  nmy  be  derived  and  obtained  in 
wiiys;  by  their  couotCDnnccs  and  cxprc^ions,  their  wonUrl 
actions,  tljc-irdidiiositions,  their  ends, and  lastly,  by  the  reportet 
oihera.  With  rcgar<l  to  the  countcnnnoe,  be  not  influenced 
the  old  adage,  "  Trust  not  to  a  man's  face  ;  "*  for  tliongh  tliii 
may  not  be  wrongly  raid  of  the  general  outward  carriage  of 
the  face  and  action,  yet  there  are  enme  more  subtle  mntioos 
and  labours  of  the  eyes,  mouth,  countenance,  aud  gesture,  ly 
whicli  (a*  Q,  Cicero  elegantly  expresses  it),  the  "  door  of  the 
mind,"'  i?  unlocked  and  opened.  Who  ninre  close  than  Tiberiu* 
Cieaar?  Yet  Tacitus,  in  noting  the  different  character  and 
manner  of  speaking  which  he  employed  in  commending  the  ex- 
ploits of  Germanirufl  and  DnifiUfl  to  Ihc  Senate,  says,  that 
THiaCft  of  ficrmimicuswcrciJct  forth  "  in  words  which  app< 
tlicr  studied  for  outward  effect,  than  as  if  he  really  fcltlhcat:] 
but  of  tlie  prait>e»  of  Dru^us,  he  saye,  *'  tliat  he  »iid  le.-^, 

Iipokc    more   oarucotly    uiul   einccrt-Iy."*      Again,    Tacitus 
•pctikingof  this  same  Tiberius,  and  rcmaWciog  on  some  speech. 
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■bttiigfOiiie»ltat  le^  ambiguous, «ays,  "  At  other  tjmedheap- 
!  to  lure  n  difficulty  vrith  his  words,  but  he  «pokc  mdrc 

t\j,  whca  be  took  auybodv's  pftrt; " '  eo  that  it  is  bard  to 
I  inr  aian  eo  skilled  ncd  perfect  in  the  art  of  dissimulation, 

'ADjr  Muntenance  bo  controlled  or  coinmnnded  (nti  ho  callii 

)u  toscver  from  a  feigned  nnd  di^cmbling  tide  nil  these  marks, 
nd  prevent  the  style  fironi  being  either  more  careless,  or  more 
llorD«d,  or  toorc  tedious  aad  wandering,  or  more  dry  and  Itai-d, 
Au  usual. 

A»  for  words,  though  they  be  (as  physieinns  guy  <tf  waters) 
fell  of  trickery  and  deceit,  yet  they  iirc  excellently  detected  in 
tiTD  vaye ;  nomi-Iy,  cither  when  tJicy  arc  spoken  on  the  sudden, 
trn  passion.  Thus  we  eee  Tiberius,  being  snddeidy  incensed 
11  mao  stJnying  words  of  Agrippiua,  and  thrown  a  little  oiF 
Ui  goanl,  advanced  a  step  out  of  his  natural  dissimulntton. 
"These  worda  (mts  Tacitus)  drew  from  him  a  voice  seldom 
ImwI  from  tbat  dark  bosom,  and  taking  her  up  eharply,  he 
iModed  hcrin  aGrcck  verso  that  she  was  tliiis  olTended,  liPcnuAo 
Aedid  not  reijjn."'  And  therefore  the  poet  clcf^ftDlIy  calls 
fwueus, "  tortures,"  which  urge  men  to  cunfei<a  their  svcrets : 

Tiw>  tortus  «t  irL" 

isd  experience  sbows  that  there  are  very  few  m«n  so  true  to 
tlieir  own  secreta,  and  ho  settled  in  their  pur|)03e,  but  that 
Mnetimes  through  anger,  sometimes  through  bra^-atlo,  sorae- 
tinHa  through  aflcctioii  for  tbeir  iVicads,  sometimes  through  a 
vrakiKss  of  raiud  unable  any  longer  to  bear  the  burden  of  it5 
thoughts,  and  nomclimes  thrnugli  some  other  aflVction,  they 
upen  and  oommunirate  their  secret  thoughts  and  feelings;  cspc- 
omUj  if  they  1>e  put  to  it  wltfa  a  cuuntur-disdiniulatioa  acoord- 
ii^  to  tho  Spanish  proverb,  "  Tell  a  lie,  and  find  a  trutlu" 

Neither  should  decdg,  tlioiigh  the  tn»st  assured  pledgee  which 
tbc  human  mind  can  give,  be  entirely  trusted,  without  a  judi- 
dous  and  careful  consideration  of  their  mngnitude  and  nature. 
For  the  saying  is  most  true,  *'  tlmt  fraud  begin?  by  winning 
emlit  in  small  things,  that  it  oiay  deceive  with  greater  ad- 
TantJigc ;  **  *  and  the  Italian  tlunko  himself  u])ou  tlie  puiut  ot 

■  Tic  AaB.iT.3l.  *  ni.lv.RS. 
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TonuKt  wtih  trim  and  wrath, 
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l)ctng  buu^lit  and  sold,  Iflie  is  better  unod  tlian  Ik  tra^  wont 
W,  without  manifettt  cause.    For  Htnatt  favours  da  but  quiet 
lull  to  sleep  nieiiVc;»iilion  ;ind  induflrj-.whence  they  •re  ri 
citlled    by    Deuioathenes.  "»o]w  to   feed  nluth."  '      Again, 
treacherous  and  ambiguous  character  of  some  dee<K  eren  v 
n-<  nre  t^en  for  fuvoturs,  may  be  »een  rrom  thai  deception  w 
Aluciuuus  practiecd  on  Autouius  Prttnua ;  vrheu  after  the  hoi 
and  unfaithful  reconciliation  which  waa  made  between 
he  advanced  nmoy  of  the  fricndd  of  Aolouius  to  great  o! 
**  At  the  same  time  he  hudtow^  on  his  fncad«  tribuucehipa 
go%'Crnment8 ;  "■    wherein,  under  pretence  of  strengthen 
Antoniuit,  he  entirely  dtdarmed  and  isolated  him  by  wisai 
hia  fricndii. 

But  the  surest  key  to  unlock  the  mindAof  mcn.iaby 
Had  thoroughly  underftondlng  either  their  natures  and  ch. 
or  their  intentions  and  endft;  wherein  the  weaker  and  more  «iin| 
«ort  are  best  interpreted  by  their  unlureti,  bnl  the  wiser  ni 
niore  reiferved  by  their  end«.      For  it  was  both  pleAsuntly 
wisely  siiid,  though  I  think  very  untnily,  by  a  nuncio  of 
Pope,  on  lii^  return  from  un  etnbassy  to  n  cerlAin  nation, 
he  had  Rerved  as  legate;  who,  when  his  opinion  watt  aslied 
touching  the  appointment  of  liis  successor,  gave  a^  bis  advice, 
*'  in  no  cuac  la  send  one  who  wiia  rcinurkiihly  wii«>  but  od< 
■  rather  of  motlerate  abilities  ;  bcciDL^e  f  eaid  he)  no  very  wiee  Dua 
would  c\KT  iiuii^inc  wimt  they  in  that  country  were  likely  lo 
do."      And    certainly  it  ia  a  very   frequent  error,  cspcctall^r 
among  wise  roen,  to  measure  others  by  the  standard  of  thcit 

I  own  geniu!),  nnd  to  ^hont  over  the  mnrk,  by  supposing  tint 
men  hiivc  deeper  ends  in  view,  and  more  subtle  «cheniee  tlwii 
ever  entered  into  tlieir  minds;  as  ia  cleganOy  czpres&edh; 
the  Italian  proverb,  which  nnnarks,  "  There  ia  alwnyii  lea* 
mouey,  Ie?3  wi^dom.nnd  less  faith,  than  men  imagine."  MTieifr 
fore  ui  men  ofa  mcnner  cnpaclty,  because  they  do  many  foolisk 
things,  vrr  must  funn  (vur  opinion  nillier  from  the  proprnsilies 
of  their  natures,  than  frnm  their  designs  and  ends. 
Princes  id«o  (thmiKh  for  a  very  dift'ercnt  reason)  are  best 
inter|)rcte<l  by  their  iiatiirea,  hut  private  persons  by  their  emit' 
Pot  princes  being  at  the  xuinmit  of  human  desirce,  have  for  the 

•  C{.  tVn>.  OtiiilK  iU.  13,  (tod  1  PbiWtp.  lovMrtl*  Uu  t«^ 
'  Tw.  Ui>i.  1*.  :i!l. 
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B«L  pui.  oo  pirticiiiAT  eittk  wberelo  ihey  earacetij  and  con- 
DutJy  aspire,  by  tbcir  poiitton  aad  dUtA&ce  from  which,  a 
qCWtt  aud  6C«le  of  the  reat  of  Uuir  actions  might  bo  tnken ; 
ud  this  13  one  of  the  principal  cau.'ies  why  their  hearts  are 
[u  the  Scriptures  declare)  in»crutnbt«.'  But  every  private 
ftnvB  id  liii«  a  traveller  striving  CMrneslly  to  arrive  at  the  end 
iTla;  jnumey  where  he  may  rest;  n-hereby  it  ie  not  ditHcult  to 
eotijrt^lurc  wluit  lie  will  tki,  and  what  he  will  not  do.  For  if 
il  be  a  tueAn^  to  his  eiul  he  will  probably  tlo  it ;  but  if  opposed 
to  his  end,  he  will  probably  not  do  it.  \or  U  it  cnouf^h  to 
iotViRQ  our»elvea  only  of  the  variety  of  uicu'a  auture»  and  enda 
M])ly;  but  we  ahould  also  examioc  them  comparatively,  and 
Gif]  nhst  it  is  that  prinlominat^s  and  directs  the  rc^t.  Thus, 
w  Rc,  whi;a  Tigcllinus  saw  biinwjlf  outstripped  by  Pel  romiw 
Turpiliaaas  ia  providing;  pleasures  and  catering  to  Xero'd 
tamouri,  "he  wroii^'bt"  (snys  Tacitus)  "on  Nero'a  fcara,"* 
vtxitby  ho  displaced  his  rival. 

Ai  for  the  knowing  of  men  at  eocond  hand  from  the  reporta 

oT  others,  a  few  vrordii  wilt  sufHce.     Men's  weaknesses  and 

&illa  arc  best  known  from  their  enemies),  their  virtues  and 

■USties  from  their  friends,  their  customs  and  timea  from  their 

■mants,  their  opinions  and  thoughts  from  their  rnmiliar  friendf, 

irith  whom  iLey  discourse  mwt.     General  lame  is  light,  and 

tlie  judgments  of  superiors  are  not  much  to  be  trusted  ;  for  to 

Attn  men  ore  more  masked.     *'  The  trueat  character   comes 

from  a  manV  own  household,"  ' 

But  to  all  tJiis  inquiry  the  most  compendious  way  rcatu  in 
three  things;  the  first  is  to  have  a  general  ucriuatntancc  with 
thate  who  have  a  varied  and  extensive  knowledge  both  of 
persona  aud  things ;  but  capeoially  to  endeavour  to  have  »t 
least  0(iuc  particular  friends  who,  according  to  the  diversity  of 
tnuneea  and  the  diversity  of  persons,  cnn  give  perfect  and  solid 
inlel^ODcc  in  every  several  kind.  The  eeroml  is  to  keep  a 
diacrcct  temper  and  mediocrity  both  in  liberty  of  speech  and  in 
eecrecy  ;  in  moet  cases  using  liberty,  but  secrecy  when  the  oo- 
caiiioa  requires  it.  For  liberty  of  speech  invites  and  provokes  a 
ntnilar  liberty  in  others,  and  no  brings  inuch  to  a  man's  kn<^>w- 
ledgc ;  hut  secrce]^  induces  trust,  so  (hut  men  like  to  dcpcMit 
th«)r  secret>4  there,  as  m  their  own  bosom.     The  laAt  is  the 

■  rw  nr,  X  '  Tm.  Ann.  »l».  17.  •  (i  '  Icfro,  TV  P-i.  C*>ii«.  X 
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gniduft]  rdiicin^  of  a  lUftn*^  self  to  such  n  nratctiftil  and  riM^f 
hnbit  a(  iiiliwl,  thai  in  everr  coiiferenc*  aud  actiou  lit-  may  l»tli 
CiiiTj  on  the  matter  in  liand,  and  also  observe  ottier  inciilenU 
Far  as  Kpictrtiis  layn  down  that  a  philosopher  in  every  ptf- 
Uciilar  acliou  should  iAy  to  himself,  "  I  both  wish  to  du  tliii^ 
and  aUo  to  kncp  to  my  rule ;  *"  sa  a  political  man  in  eftrf- 
thing   shoidd   inwardly  reeoWc,  "  I  will    both  do  this,  anJ 
learn   eoniettiing   more    for   future    use."      Wherefore    tho« 
"who  arc  so  intent  and  ahsoHicd  in  the  matter  which  \htX 
have  in  band,  that  they  have  not  even  a  thought  to  sjiarc  far 
anything  tliat  may   turn  up  by  the  way   (which   MontaigaB 
tionfcMes  to  have  been  hi:;  weakne.«»*),  are  indeed  tlt«  best 
Bvrvanu  of  kin^  and  cominnnwcalth;,  hut  fail  in  adv^ndng 
their  own  fortunes.     5tc>aiiwhilc  gpvcial  care  should  be  takes 
to  restrain  too  great  an  energy  and  zeal  of  miiid^  lest  by  mudi 
knowledge  we  he  drawn  on  to   much  nieddliiig,  than  nliick 
uothiug  is  more  unfortunate  and  rash.     So  that  this  variety  of 
knowledge  of  persona  and  things,  which  I  recommend  to  bo 
gained,  rclurns  in  the  end  only  to  this,  that  we  make  a  aan 
judicious  choice  of  tlie  actions  we  undertake,  aod  of  the  peraoot 
whose  usidtance  we  u^ei  whereby  we  may  manage  and  ooa- 
duct  everything  with  more  rafcty  and  dexterity. 

Next  to  the  knowledge  of  otherd  cornea  tlie  knowle^ 
aelf.  And  here,  wc  nmst  use  even  greater  care  in  gunii^ 
1  und  accurate  information  touching  oureelvea.  than  touching 
ethers;  eince  the  oracle  "know  thyself"  la  not  only  a  rtile  rf 
universal  wisdom,  but  ha^i  a  Fprcial  place  in  politics.  For 
Jamen  s-xya  well,  "  That  he  who  looka  at  hlfl  face  in  a  glass. 
suddenly  forgt'ta  what  manner  of  man  be  was  j  "  '  so  that 
is  nued  of  very  frequent  inspection.  And  this  hold^  good  like- 
wise in  polttic»^,  though  the  glas^e^  are  different ;  for  the  divias 
glasa  in  which  we  ought  to  behold  ourselves  U  the  Word  of 
God,  but  the  political  glans  is  nothing  cloc  than  the  ^lare  of 
the  world  or  time«  wherein  we  live. 

Men  ought  therefore  to  take  an  accurate  and  impnrtuil 
survey  of  their  own  abilities,  virtuea,  and  helpn;  and  again,  of 
titcir  waut<s  inuhilitictf,  and  impedimentd;  making  the  accounl 
in  *uch  a  manner  that  tlit-  former  are  always  estimated  mlWf 
more,  and  the  latter  rather  lesa  than  they  really  arc     From 


St 


tltertl 


*  K|4^  Enchir  r.  9. 
■  6t.  Jan»M,l.  ]ta,ti. 


■  C£  ttaKS  Dr  ITDIttt^  M  dr  fHonnrnrtA 


run  EIGHTH  wmic  65 

,&JB  cx&iultiatioa  tiu.*jr  eliuulil  fnimc  tLe  foltowing  considerA* 

Kfct,  to  conoider  Low    tlicir  DKlural  and  moral  cousliluciua 

itli  tJie  genenil  etntc  of  the  tiint^ ;  wliich  it'  tliiry  finJ 

le  and  conaoDiuit,  Ukq  in  all  tUiags  to  give  tlioni».-lvea 

Bc<^  and  libcrry,  und  imiulge  tbcir  dispoehions ;  but  if 

be  anything  ditTcring  unU  liiiiconlaat,  then  id  t)ic  wliut« 

of  their  life  lo  be  more  clnae,  retired,  and  re^e^ved.     Aiid 

wv  ace  in  Tiberius,  who  being  coiii>«iotH  ihitt  lii«  UtniLi  did 

««U  suit  with  die  age,  nevor  attt'udt'd  the  public  gumeti. 

Full  (Inring  the  twelve  hut  years  of  his  life  never  ereo  wont  into 

lh( Senate;  whereas  Augustus  lived  ever  in  menV  t-ye^,  wliivli 

IkiliMi  observe*:  *■  Tilic-riHs'a  habita  (says  he)  wert  dificrenL"  ' 

M  also  acted  on  the  .-iome  prinrijile. 

Sccoudly,  to  rniisider  how  iheir  nnture  aorta  with  theprofes- 

andcour^cdof  life  which  art!  in  use  and  repute,  and  whereof 

Ikcj  liavB  to  make  elertinn  ;  »o  that  if  their  profession  ia  not  al- 

Nady  determined,  they  may  make  choice  of  that  which  la  maul 

md  o^rceabk  to  tbcir  djS|K-silJun  ;  but  if  they  have  lUreiidy 

OD  a  path  of  life  for  wliieh  they  are  not  naturally  suited, 

ihtiy  may  laivc  it  the  first  oji|)ortuuity,  oud  adi>pt  a  freeh 

4esaioii.     And  thi#  wc  sec  was  done  by  Valentino  liorgia 

flo  was  brought  up  by  his  biher  to  the  prieuthuod,  but  nfter- 

quitted  it  in  obedience  to  hi^  own  incHnntion.nnd  bctxik 

U*  to  a  tiiilitary  life;  ahliough  etjunlly  unworthy  of  lliu 

of  priocc  and  priest,  seeing  thut  ho  dislioiiuured  both.  ' 

Thirdly,  to  consider   how  they  sort  with  their  equnU  nnd 

ivaU,  whom  they  are  like  to  have  as  competitors  in    their 

irtune ;  and  to  take  that  course  of  life  vvlierein  there  ia  the 

teat  Krarcity  of  distingaUhcd  men,  and  they  Ihcmaelrea  arc 

ely  to  be  nioei  eminent.     As  •Julius  L'ur^ar  did,  who  at  first 

an  orator  and  pli-adt.-r,  and  devoted  iiim»elf  entirely  to  a 

i]  life;  but  when  he  raw  bow  Cicoro,  Uortenaiua,  nnd  Cn- 

ua  eicelleti  in  eloquence,  and  that  there  wai«  no  man  of  any 

1  reputation  in  inilitnry  maticrs  but  I'ntiipey,  he  for^Miok 

course  he  hiul  begun,  nnd  bidding  a  long  fiirL>wotl  lo  a  civil 

tno'^  transferred  his  design*  to  the  nrtj*  of  a  wtldier  nnd 

cjal;    whereby  he  mounted  to  the  highest  power  of  ihe 
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Fourthly,  to  consiilcr  their  own  nnture  and  deposition  in  tV" 
eboicL'  of  iheir  frioiidM  and  dcpcndciiii^  Ffir  different  naiur*?* 
require  difiernnt  Icinds  nf  friends:  to  some  i»  xuited  such  as  are 
folemn  and  !<ilent;  to  others  mcti  as  are  IkiUI  ami  nrmgnnr,  and 
90  on.  And  it  is  worthy  of  mark  what  kind  of  ineti  the  friend^ 
of  Julius  CsBsar  were  (uamely,  Antony,  HirtiuB,  Pan«a,  0|)j>iu»* 
Balbua,  Dulabella,  Pollio,  anil  the  real),  who  used  to  swea^ 
"  that  t)ipy  were  ready  to  die,  so  Cwear  might  live," ' 
playing  an  infinite  affection  for  CncaLr.  but  arrogance 
contcui{>t  towards  every  one  el«e ;  men  active  in  the  cxccQtiozx ' 
of  bueinces,  but  of  no  great  character  or  reputation.  _ 

Fifthly,  to  take  es|>ccial  heed  how  they  guide  theiusekeji  by^ 
exAmplcs,  an<i  not  vainly  to  endeavour  to  frame  thcms-clvee  np^n 
other  raen'a  modeU ;  as  if  what  ia  open  to  otiicr*  murt  needs 
be  open  to  them,  not  at  all  reflecting  how  far  tlie  nature  and. 
cbaraeter  of  their  modcU  may  differ  from  their  own.  And  it 
wa«  tlii:*  error  into  which  Pompcy  evidently  foil,  who,  an  Cicen* 
has  recorded,  was  so  often  wont  to  aay,  "  Sylla  could  do  this,  why 
should  not  I?"  *  ^^1lerein  he  waa  much  deceived,  the  nalurtj 
and  proceeding?  of  himself  and  Sylla  being  as  far  removed 
the  henven  from  the  earth ;  ilio  one  being  fierce,  violent, 
in  everything  pressing  on  to  the  end;  the  other  solemn,  r^j 
spcctful  of  the  laws,  and  rejutating  everything  with  a  view  to' 
hid  dignity  and  character,  whieh  iiuulc  him  far  1cm  strong  and 
effectual  in  accompli^ahing  his  designs.  There  are  likewiM 
other  precepts  of  this  nature,  but  these  will  be  enough  for  on 
example  of  the  rest. 

But  it  is  not  enough  for  a  man  only  to  know  himself  i  for| 
he  should  consider  also  of  the  best  way  to  set  himself  forth  to 
ndvnntnge ;  to  dit)cl<i«i>  and  reveal  himself;  and  lastly,  to  turn 
and  ahape  himaelf  aeeording  to  oecaeion.     Now  for  the  first  w« 
see  nothing  more  usual  than  for  the  wotkc  man  to  n: 
better  external  show.     It  ia  therefore  nn  uuimi>ortant  attribute' 
of  pmdence  in  n  man  to  be  able  to  vet  forth  to  ndvanlage 
before  others,  with  grnce  and  skill,  his  virtue?,  fortuneti,  and 
merits  (which  may  be   done  without  arri>ganec  or  breeding  _ 
diagiist);  and  again,  to  cover  artlBcially  hia  weakncases,  defects,  M 
misfortunes,   nod  disgraces ;    dwelling   upon    the    former  and 
turning  them  to  the  light,  vlidmg  frt^m  the  hitter  or  explaining 
them  away  by  apt  inteq)rctatio[i^,  and  the  like.     Tacitus  saya 
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aT  MntHAw,  tlie  wieesi  atul  ntoat  lU'tirc  politician  of  his  time, 
''TlaL  be  had  a  certain  art  of  Mtting  forth  to  advanUtgc  cytry 
Ibf  he  Muil  or  diil.''  ■  Ami  it  rci|iiirM  indocii  some  art,  le«t 
it  Wome  wearisonii>  nnd  i-ontctnpti)ile ;  hut  yot  it  u  tnic  that 
otentaliim.  though  earned  to  the  l)r<c  degree  u(  vaotty,  10 
laihrr  a  vice  in  moniU  than  in  |K>lic)'.  For  ojs  it  is  said  of 
olnwDy,  "  caliimniate  boldly,  for  mkuc  of  it  will  atipJc,"  m  it 
mj  Ite  said  of  u6*cntation  (except  it  be  in  a  ridiciiloiix  degrv 
«"( iJtfurinity),  "  Uddly  eound  yoiir  own  pi-oiaes,  niiil  Mitiit;  ol' 
lliaa  will  stick."  It  will  etick  with  the-  runre  i^^iiumnt  ami 
tlie  populace,  though  mm  of  wimlimi  mnv  finilc  at  it ;  and  Ihv 
r^Utioit  iron  with  otanv  will  amply  t-uunlcrvail  (lie  diedaJn 
nfnfew.  llat  if  tU\i  ««ir-didplny  whereof  I  mit  4|)viikin«  Ik 
"wiied  with  decency  and  jiid^jment,  aA  with  a  n:iliiral,  cnndid, 
»d  in^nui^us  bearing ;  or  if  it  be  employed  in  tiiuctf  of  danger, 
M  li/  itiititary  [>er«>na  in  the  time  of  wnr,  or  nt  times  when 
■tliere  art  inont  envied;  or  if  wh:it  a  man  i^-ayi^  in  hb  otcii 
fniies  ap)icars  to  drop  oarelcBsly  and  uninti<ntionally,  withmii 
•FiDgdwelt  ujMn  t<M)  long  or  too  tcrioimty;  or  if  a  man  at  llii> 
luae  time  that  he  praises  doL'«  not  refrain  from  ri<llciilin<r  .in<l 
ling  fuill  with  himself;  or  if  he  do  it  not  P|)nntane<m»ly,  but 
provoked  and  challenged  in  it  by  the  repnniches  and 
eaoc  of  otiiera,  it  adds  greatly  to  hi^  n>]iiiiati<>n.  And 
\y  no  small  number  of  lho!«e  vrbo  arc  of  u  solid  naturet  and 
from  the  want  nf  thin  veniosity  cannot  spread  nil  sail  in 
uit  of  their  own  honour,  suffer  sonic  prcjiKlicc-  ami  hwii 
igoity  bj  tbcir  inoderatkm. 

for  thia  enhancement  of  virtue,  tliough  some  ]KTsoni*  of 
jn^ment  nnd  pcrh.ip«  too  aerupulous  roorulity  may 
iMpf>rovc  of  it,  yet  no  one  will  deny  that  we  ought  at  least  to 
ike  care  tlutt  virtue  be  not  imdervnliied  and  unduly  dHbaiw?d 
trough  neglect.  Tliis  depreciation  in  the  jirico  of  virtue  may 
I  effected  in  three  ways;  first,  by  a  man  offering  andobtnid- 
a  himself  and  his  een'ieeH  in  any  hiisino«4  when  he  U  unuHked 
ad  nncniled  for;  wherelu  men  think  lie  is  rewarded,  if  lie  be 
It  rejected.  Secondly,  by  doing  too  much  at  Mie  com- 
lenrctnent  of  an  action,  and  by  perfurming  all  at  once  what 
lit  to  be  Hone  by  degrrw ;  which  in  matters  well  miinag^'d 
»  a  premature  favour  at  fir.at,  but  in  tlic  end  iiKlucei 
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Sflli^tv.      Thirellv,  I*}"  fe<'ling  too  s«on  and  eiwily  the  fruit 
virtue  in  c(imititind»tion,  applause,   lionour,  and    fuvuur,  a> 
being  content  therpwitli ;  nn  wlitch  there  is  a  prudent  wnmiu 
"Take  care  lest  you  nppear  iinftcciii«tomed  to  great  things 
you  are  tbua  delighted  hy  a  einnJl  thing,  as  if  it  were  grent-" 
Bot  a  diligent  covering  of  defeclB  U  of  no  leM  importani 
than  a  pnidrnt  and  Kkilfiil  display  of  virtues.     Defects  may 
principally  concealed  in  three  waye,  nnd  as  it  were  under  th: 
oorerts;  unmclyt  caution,  colour,  and  confidence.     CautioD  i 
when  mt'n  diKcrcetly  avoid  tho»c  thiiigi^  to  which  they  arc  nc»- 
equal ;  whereas  contrariwise  hold  and  unquiul  spirits  thni»  * 
ihcmselvea  without  reflection  into  matters  of  which  they  bav^s 
no  experience,  and  «o  publish  and  proclaim  all  their  der<.*ct»— 
Colour  19,  when  men  warily  and  ekilfully  make  and  prepare  E^ 
way  for  themselvee,  for  a  favourable  and  convenient   (?onflti'UC-^J 
lion  of  their  faults  or  wants;  ns  proceeding  from  ahettercause^ 
or  intcudcd  f;>r  some  other  purpose,  than  iscouimanly  imigine^l. 
For  as  to  the  concealmi?nt  (tf  vieu,  it  in  well  said  by  the  poet^ 
that  "vice  often  hides  itself  in  the  neighbourhood  of  virtue."* 
And  therefore,  whatsoever  wtint  a  man  hn*.  he  must  take  care 
to  borrow  the  mask  and  culour  of  the  ucighhouring  virtue  that 
shadowsit;  as  if  he  bediill,he  mn»tai1cctgravity ;  ifacoward^ 
mildness ;  and  bo  on.     It  will  he  of  advantage  abo  for  a  man  to 
froine  and  aprcad  almiiid  «omc  pnibahic  rcneon  why  he  shrunk 
from  doing  hie  be»^t,  that  the  want  of  [)Owcr  may  he  imputed  to 
want  of  will.     As  to  coufidcuce,  it  is  indeed  an  inipmlent,  but 
yet  the  surest  nnd  most  cft'cctuul  rumcdy  ;  uamv-ly,  for  a  man  to 
profess  to  depreciate  and  despise  whatsoever  he  cannot  obtatc; 
after  the  principle  of  pnidcnt  merchants,  whose  biiaine&a  and 
custom  it  IB  to  raise  the  price  of  their  own  commodities,  nnd  to 
heat  down  the  price  of  others.     But  there  is  a  confidence  which 
surpn.'<9es  this  other  in  impudence;  and  this  is,  for  a  man  to 
brazen  out  his  own  defects,  by  putting  them  forward  and  dis- 
playing them  to  view ;  as  if  he  believed  himself  especially 
eminent  in    those  things  wherein  he  is   di^fieient.     And  the 
more  easily  to  imjtoac  on  otJiors.  he  should  apjwar  to  have  leaist 
opinion    of  himBcIf  in    those  tilings  wherein  he  is  really  th« 
beat:  just  aa  we  see  it  is  the  practice  of  poets,  who  when  they 
recite  their  vereea,  and  you  except  to  any.  will  imraodiatcly  say, 
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"llut  that  line  cost  them  mure  labour  tlinn  any  of  tlie  rest ;  ** 
ad  prcscatly  they  will  bring  forward  eon>e  other  verse,  wliich 
Ikr  kooir  well  enough  to  be  tite  beat  iu  tli«  atuubtr  anil  tlic 
lent  open  to  objection,  and  seeoiino;  to  eui<pcct  it  tlicrawlvcs 
tibcT  irill  ask  your  upioiua  of  it       But   ab  <vc    all,   if  u  man 
neau  to  make  a  good  figure  and  maintaiii  his  just  potiitioo  in 
tbe  world,  I  consider  it  of  the  groiteet  importance  to  him,  not 
to  show  himself  disarmed  ftn<i  cxiM>»ed  to  econj  nud  injury  by 
lob  much  goo()aufi«  and  8M'ectac(»  of  natur«;    but  ratlier  ia 
(Tcryihiog  to  exhibit  from  time  to  time  Home  sparks  of  a  free 
■ndBohlc  nplrit  luid  one  thnt  cnrrie^  with  it  no  legs  of  the  sting 
du  of  the  honey.     This  kind  of  fortiRcd  enrrtagc,  with  a  spirit 
rwlr  and  prejared  to  defend  itaelf  against  inntilti,  U  wiiiietimea 
■«t<icnla]ly  forced  upon  men  by  something  inherent  in  their 
(cnon  nr  forinne;  a.«  in  the  ca^  of  persons  ilcformed,  illegitt^ 
or  dicgniccd.     Whence  men  of  this  nature,  if  ability  be 
[wanting,  rommonly  turn  out  fortunate. 
With  rcgnid  to  (he  disclosing  of  a  mnu'a  eelf,  it  i«  a  very 
it  thing  from   the  eclf-di^play  of  which  I   Imvc   been 
ting.     For  it  relates  not  to  a  man'a  virtueA  or  fauitt),  but  to 
W  particular  nutiona  in  life;  vrliereiii  there  is  uothitig  more 
politic  for  a  miin,  than  to  preserve  a  sound  and  wl^c  tncdlocrity 
ia  declaring  or  concealing  his  meaning  in  particular  actions.    For 
liihongh  deptli  of  secrecy  and  concealment  of  designs,  and  that 
manner  of  action,  which  eflcct^  cvcrytliing  by  dark  art**  nnd 
■etfaode  (or  mra^r*  gourdes  as  tlic  Fruncli  call  thoiii)  be  both 
■ueTtd  and  admirable;  yet  trequenlly,  a^  ia  said,  dissimulation 
bronU  errors  which  ensnare  the  dL-oiembler  himself.     IVlience 
we  WQ  that  the  greateH  and  mo8t  noted  politicians  have  not 
'  iMnlaied  to  declare  freely  and  undi^guii^edly  the  objects  which 
they   had   in   ticw.      So   Luciue    Sytla  iiiiulu    open    profession 
**  tJtat  be  wiidifd  all  men  happy  or  unhappy,  a^  they  i^tood  liin 
friends  or  enemies.''     So  Cie^r,  when  be  tirst  went  into  Ciaul, 

I  did  not  ecrupic  to  profess.  "  that  be  had  rather  be  liret  in  a  vil- 
lage than  »ccoQd  in  Koiac."'  And  again,  ai  aoon  as  he  had 
begilD  the  war,  he  by  no  mcanit  played  tJie  juirt  of  a  diiuembler, 
if  we  may  judge  by  what  Cicero  aays  of  him,  *•  The  other 
(nteaning  Cwemr)  docs  no!  refuse,  but  rather  demandfi  to  be 
eitlled  a  tyrant,  aa  be  really  ia."  '    So  we  see  in  a  letter  of  Cicero 
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1u  Atticus,  how  lilllc  of  a  cli»«mbler  Augustus  Caanr  wts;  Tar 
on  hU  verj  uatnuice  into  public  life,  when  he  wu  (till 
ilarling  of  the  senate,  }'<'t  m  hU  hjiran^iL>«  K)  the  people 
would   use   lliiB   furm   oi'  nntli ;    "As   I   hojte   to  attain  to 
KoDoun  of  iii^r  iKirent ; " '  whidi  wmh  notlung  le«s  than  llw 
ranay.     It !»  true  inUci-i!  tlml  to  lessen  tl«;  envy  of  it,  he  wi 
at  the  sainc  time  i^trutch  forth  hin  liand  tuwai^s  h  statue 
•Fulius  CiKsar  which  wns  erected  in  the  place ;   whereat 
laughed*  aiid  applaudud,  aud  woiidercd,  iinil  said  to  one 
"  What  i»  thie  ?     What  eort  of  young  luao  is  thi»  ?  "  and 
thought  a  nian  could  mean  ao  luischicf  who  apoko  his  feoliii{i 
641  ojwnly  and  ingenuously.     Now  nil  these,  whom  I  have  men- 
tioned, were  iiro>*peroui« :  wliercfia  Pompey,  who  tended  to  tin 
eiuue  ends,  but  in  a  motv  dark  and  diaMrahling  manner  (as  Tt* 
eitus  says  i)f  Iiim,  '*  A  more  reserved,  but  nol  a  better  cki* 
raoter;*'*  wherein  Snllast  concur*,  '*Of  honest   tongue  mi 
Bliaiuolcaa  mind'*'),  made  it  his  design,  and  atloiu|itv«l  byb> 
numerable  iutngucn  to  keep  h'u  awn  ambitiua  ami  dcttires  i|uit« 
Hccret,  and  !»  the  mean  time  to  drive  the  state  into  such  nimvi* 
nod  coiiiusion  tlmt  it  eihoukl  be  forced  of  Dece^ity  to  cast  itMlf 
into  hia  annn,  and  the  sovereign  power  might  thus  be  tiinM 
u|)oii  him,  nj>p«rcnt1y  against  his  will  and  Incliiiatioti.     But 
when  he  had  brought  it,  ae  he  thought,  to  thld  )>uint,  when  lio 
woe  chuiscn  ifole  coueul  (as  no  one  bad  ever  been  before),  }«l 
yxtm  he  no  way  nearer  t»  his  ends ;  becaii»e  they  who  certainly 
would  have  aBslstciI  him  did  not  undertilaiid  what  he  wonted; 
iM>  that  in  the  end  he  waa  fuin  to  go  on  the  common  ami  beaten 
tmek  of  propunng  arms  and  miging  on  anny  under  culaumf 
oppOBiug  Ciesar;  so  tedioui*,  uncortaiu,  and  mostly  unforiuniir 
are  those  designs  whicli  are  con<'r.nl«<l  beneath  a  deep  difsiisii* 
lalion.     And  this  appears  to  have  been  the  feeling  of  Taclm*. 
when  he  constitutes  the  aiilficM  of  diastmulation  a*  a  wisdom 
of  on  inferior  form  to  the  art«  of  true  policy,  attributing  (lie 
fornirr  to  Tilieriiia,  but  the  latter  to  Augustus  j  for  apeakiog 
nf  Livin,  he  tuiy»,  "  That  she  was  c(|ua]ly  eultcd  to  the  arte  «f 
her  husband,  and  (be  disaimulation  of  her  son."* 

With  regard  to  turning  and  shaping  tlie  mind,  wc  inu-** 
strive  wiili  all  powible  endeavour  to  render  the  mind  obeditnt 
to  occa<^lons  and  opportunities,  and  to  be  noways  obstinate  and 
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nhtUxTj  lowarrla  Uiero.     For  uotliing  luiider*  nicn*«  Hctlong 

or  ftirtunes  ao  mtu^  u  tliis,  "  to  remain  ttic  Ntme,  wlien  the 

■UK  is  iiobccomtag;" '  that  is,  for  men  to  be  a?  Uiey  were, 

ud  foll^H*  tbcir  own  uature,  wlien  occa^iuiia  duiii;;u :  whvnee 

L\ryt  ia  iDlroduolag  Cutu  tbc  Elder,  ax  a  most  ekiltul  arclii- 

tort  of  bi«  fortune,  mida  well  of  him,  "  llmt  he  bad  a  wit  that 

euuld  turn."'     Tbiit  aUu  is  th*!  reai^on  why  grave  and  sdletnn 

vitd,  vhich  know  not  bow  to  change,  hav«  generally  mom 

d^ity  than  good  fortune.    But  this  vi«<!jiui  nnd  knotty  (^.-inpor 

wkicb  b  so  averw  to  obangc  it!  nature  in  houiv;  in  uthor^  it  is 

tbe  neult  of  bnbit  ( wbivb  is  ■  second  nature),  bjiJ  :in  ojiinion 

(■Inch  easily  tftntls  into  mcn'H  inind.-i),  namely,  tlmt  men  can 

W^ly  nuke  Ibeni^elve^  believe  ilmt  they  ought  to  change  thiil 

tonne  which  ibey  have  found  by  cxpcrieuci^  to  be  prud|icrous 

ud  SDCOCasful.      For   Machiavclli   notes   wisely,   how    FuViuk 

UsBmaa  would  havr  retained  to  the  bist  Kis  old  bitbit  of  tcm- 

|»ri<uj|^  aiid  {irotmctiug  the  war,  wbco  the  uature  of  the  w&r 

m  altered  nod  rcqitircd  more  vigorous  tncaeun-?.^     In  wtliera 

•j^uo  the  liiult  arii4^  from  wcakncus  of  judgment,  (hat  they  do 

lutdiwcrii  in  time  when  things  or  actions  have  reached  a  |jeriod, 

Woomc  in  too  late,  when  the  occn<ton  hag  |ia«e«d  by  ;  as  De- 

WHheacs  say^^,  when  in  re|)roving  the  Athenians  he  coni|iJvr«s 

ikaa  to  country  fellows,  wb»,  In  jiUying  in  the  fenttiiig  hcOiooI, 

*lieo  tliey  have  received  u  blow,  ntwiiys  remove  their  shield  to 

ifaat  ward,  and  not  before.'     In  otbvrs  i^raln  it  is  a  dislike  to 

June  tlwir  lubi>urd  in  tlie  p:tth  n*liicli  l]iey  have  once  entered,  and 

ao  unwillingne>s  to  nouml  tlie  retreat,  with  a  confidence  that 

liy  |icr*evcnince  ibty  will  ovcrt-onic  the  occasion.     But  from 

Mhalaocver   root   thu  etubbmnncaK  and    rciitivene»  of  mind 

[vvceods,  it  t«  a  thing  moot  prejudicial  to  man*s  action«  and 

fortunes;  and  notbioi;  if  mora  politic  than  to  make  the  wheels 

of  the  mind  voiicentiie  uiid  voluMe  willi  the  nhcL-U  of  furtune. 

Add  00  much  for  the  two  eunmiary  preccpta  of  thia  Architecture 

uf  Fortune ;  wbercuf  the  scattered  precepts  arc  numerous,  but  I 

will  »cle<:t  a  few  for  cxaniplc'tt  sake. 

Hio  Brat  precept  is  that  the  carpenter  of  fortune  Bhould 
make  *  giKxl  ut<e  and  a  right  a|i|it!cation  iif  hint  rule  :  lliiit  is 
that  he  ihould  aecustoin  his  niiad  to  judge  of  the  prujKirtion 
and  \'alue  of  all  things,  as  they  conduce  more  or  letui  to  bis 


'  RC  Ck;  <!•  irlar.  (Int  c.  Ki,  -   Utin  iriuicbal  iit-iuc  lilvm  dnvluL 
'  Ll*r.  W^l"-  *"■  '  Macrh.  Dii-rwal,  lil.  9.  *  lV.ti.i-.il..  I  Plillii-p. 
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forluae  and  cnJd,  and  tliut  he  do  this  suli^Untiallj.  not  euper- 
ftciidly.  It  ia  a  thing  stmngc*  but  true,  thnt  the  Ic^cal  part 
{If  I  may  80  terai  it)  of  many  men's  minds  ia  good,  but  the 
uuitiicuiiiLicnl  purt  erroQcou^ ;  thiit  li,  they  can  judj;e  w«U 
enough  of  the  coneuqueaccts,  but  miMt  uuakilfully  of  tbi!  value^ 
i>f  thinf^e ;  whence  it  happens  lliat  sotue  toko  delight  in  pri- 
vate and  fMji-ret  converse  with  princes,  others  in  popular  fiuuc 
imd  applause,  eupiwiiing  them  to  be  thing-i  of  great  value; 
whiTcua  in  many  cases  they  are  full  bolli  of  envy  and  peril. 
Oiliei^  agtkiiii  tiH'iu!urv  Lbiiigi!  ac^iurdlii^  to  ibu  laliuur  uiul  difti- 
eultybeirtowed  upon  them,  and  think  thnt  if  theyl)eoiiIymoviR<{ 
th<*y  nni**!  needs  advance  and  proceed  ;  as  Ctesar  said  ironically 
of  (-'ato  of  Utica,  wlien  he  Jescrilies  how  laborious  aud  arisiduoiu 
and  indefatigiibtc  he  was  to  no  great  purpose,  "  All  these  thingi 
be  did  with  much  earnestness."'  Ilcnce  too  it  comes  that  men 
ofiiMi  deceive  thcitiBulvc^,  in  tliiiikitig  that  if  they  procure  the 
asaiatancc  of  any  man  of  worth  ami  rcpiitiition,  they  are  certain 
to  ouceccd  ;  whcrca*  it  is  not  the  greateet  but  the  fittest  inati 
menld  that  finish  tlie  work  both  (juicki-at  and  beet.  Xuw  for 
true  infjrmiitioD  of  the  matbcmatieal  jiart  of  the  mind,  it  ie  not 
while  tohnow  and  have  a  description  of  what  should  be  act  doitn 
firat  for  the  raising  and  advancing  of  a  man's  own  fortune,  wbub 
second,  and  bo  on.  Firet  I  set  down  the  amendment  of  tllfl 
mind;  for  the  pemovins;  of  impediments  aad  working  out  thJ 
knots  of  the  mind  will  sooner  open  the  passage  to  fortune,  than 
the  obtaining  of  fortune  will  remove  the  im[>edime[its  of  tha 
mind.  In  tlie  second  place  I  «vt  down  wealth  and  munnii,  whictj 
iii;iny  perhaps  would  have  plat-ed  first,  because  of  their  great 
use  in  everything ;  but  that  opinion  I  may  condemn,  for  tlic 
reaaon  which  Muchiavelli  gave  in  a  case  not  much  unlike.  For 
whercaa  there  was  an  old  proverb,  "  that  money  is  the  «inew3 
of  war,"' yet  he  iiiaintuined  on  the  contrary  that  the  true  sinews 
of  war  are  nothing  else  tlinn  the  aiiicwituf  a  valiant  and  military 
|>CopIc.  And  »o  in  like  numncr  it  may  be  truly  nfhi-mcd,  tliat 
it  ii  not  money  that  id  the  t»itiew($  of  fortune,  but  it  ia  rather  the 
eincwfl  of  the  mind,  wit,  courage,  audacity,  resolution,  temper, 
industry,  and  the  like.  In  the  tliird  place,  1  set  down  charac- 
ter and  reputation,  the  rather  beuaur^c  Uivy  have  certain  tided 
and  ecasonti,  which  if  they  be  nor  taken  in  due  time  are  diffi- 


1  Cm.  Bell.  ClviL  1.  W. 
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nilt  lo  be  rccovcnvl,  it  being  extremely  luird  tu  restore  n  fatliog 
npatuion.  And  lastly,  I  |ilncL>  houoiir,  which  is  lanre  eaaWy 
«m  br  any  of  the  other  three,  mtich  more  by  all  combinetl,  thim 
ifjoii  begin  with  bonotir,  and  then  proceed  to  the  rest.  But 
u  it  ii  of  DO  little  consequence  u>  presurve  order  in  matter,  bo 
ititof  no  less  eonwqucnrrc  to  preserve  onlvr  in  time,  the  con- 
Binoa  whereof  i»  one  of  the  commonest  errorB  ;  while  men  fly 
b  tibctr  endd,  when  tliey  sliould  only  be  attending  to  their 
^aoinge;  and  carclcaely  poMin^  over  the  Oiin^  which  lie 
U£uK  them  tbey  rn^h  at  once  to  (he  highest  and  greatest  of 
ill ;  vliereoa  tt  is  a  good  precept,  "  Attend  to  preGcnt  bu- 

Aeeeond  precept  is  to  beware  of  being  carried  by  an  cxee*» 
•f  mignanifnity  and  confidence  to  tliinjia  beyond  our  etri^ngth, 
lod  not  to  row  a^^ainflt  the  etrenni.  It  is  excellent  couiuel 
niinling  tuen'ij  furttines,  "  lie  ruled  by  the  Fale^  and  tlw 
Gois;  *•  for  wc  ought  to  look  round  and  obaen'e  where  thinga 
Hetpen  lo  u»,  and  when?  (hey  are  closed  nnd  ohstviict^d,  where 
tkrare  d!l^i.-iilt  and  where  easy,  tlint  we  may  not  wnste  our 
(titoj^  on  things  to  which  convenient  acccsit  h  forbidden. 
Fnrin  thia  way  we  ehall  avoid  repulse,  not  oceu[iy  cnir»elves 
loftnucli  about  one  nmttcr»  cam  a  character  lor  moderation, 
"lead  fewer  pcraonii,  and  get  the  credit  of  continual  fiueeei^e ; 
vfcOst  things  which  would  perhaps  liarc  ha]>|>encd  of  thcm- 
itlTes  will  be  attributeil  to  our  industry. 

The  third  precept  eecaw  to  be  aoniewbat  repugnant  to  the 
Cormer  two,  though  not  «*>  if  rightly  «ndovt»toocl.  The  nnture 
"f  it  is  thi»,  that  wo  iiihould  not  alwaya  wait  i'ur  occasions,  but 
NNnetinie)«  diallenge  and  induce  them ;  and  it  ia  that  Ut  which 
HLMBotitlienefl  nJludes  in  high  tenn!i,  "  In  the  saniv  maunvr 
as  it  ia  a  received  principle  that,  the  general  should  leml  the 
army,  «o  should  wise  men  lead.  aflnirK.  causing  thingx  tn  lie  done 
nhteh  they  think  good,  and  uut  thciuaelves  waitiitg  \ipon 
events."'  For  if  we  diligently  observe,  wc  shall  find  Iwu  dif- 
ferent kinds  of  sufficiency  in  pcrrormliig  aclionif  and  managing 
ixmie  can  make  an  apt  use  of  occasion?,  but  plot  or 
^Iwfcnt'no thing  of  tJicniaclves;  others  arc  wholly  bent  on  their 
uwo  plutit,  but  cannot  take  advantage  of  occidental  opportu- 


'  Vftz-  ticloB.  U.  lill. .    I^iinil  nunc  iiiaUit  ngMniUi 
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niUw ;  either  of  which  nbililies  witliout  the  other  is  very  Uutl 
itnd  iiut>erfect. 

A  f.-urth  precept  i»  to  niiJertakc  nothing  which  of  ne 
Ukca  up  n  great  (jufintity  of  time,  buL  U>  have  1bi«  aoitiid  evo] 
riiij^np  in   our   earw,  "  tiine    ia    flying,  time   which  I'aniiut 
rel.ricved."'    And  thU  in  the  renson  why  thowj  who  Imvc  tlevowij 
thoin«elve8  to  luboriou^  profv«<ion(i  and  tlie  like,  as  hiwyf 
orators,  Ifarned  divine^t,  and  writer*  iif  Itixik.*.  are  not  so  oler 
in  founding  und  promoting  their  own  fortunes :  becaiMC 
ttiiHi  IB  80  much  (K-^upied  with  other  thinji^s  tlut  they  omiKaii 
vcstigutc  partivuhiri).  wait  uccnaionK.  aiid  devue  and  tncdilAte  i 
plots  to  atlvancv  ihuir  fortunes.     Afnmivcr,  in  the  courts ' 
pnticed  and  in  common  wealths  you  will  find  that  tlie 
persons  both  to  improve  their  own  furtunci!  und  to  mniI 
fortuiicA  of  olhcre  arc  tho^  who  have  no  public  duty  tn 
form,  bat  are  evt.'r  occupied  in  this  etudy  of  adTnocement  is] 
life. 

A  fifth  precept  h  to  n  e*riiiin  degree  to  iniiliiJo  iwili 
which  does  nothing  in  vinn  :  no  very  Jilfieult  latslt,  if  a  tnau  will 
Kkilfiilty  mix  and  inlerhice  hiti  several  kituU  of  hnsino«».   Furi^ 
every  parliculnr  action  a  man  ought  m>  to  directand  prejarel 
mind,  and  !<hould  luive  i)ii«  iiil«uUon  »o  tinderlyin^  and 
onlinnlc  lo  another,  that  if  he  cannot  obtain  his  wt^es  in  I 
bewt  do^rvo.  \w  nmy  yet  he  )<ntUficd  if  he  .^iiceced  iti  n  DeMllLl 
or  even  a  third:  und  if  he  cannot  obtain  iIk'Hi  »t  all  in 
particular,  then  he  toay  turn  the  labour  »pcnt  in  it  to  boibbI 
other  end  besides  the  one  intended  ;  and  if  he  r-annot  reiip  si^l 
fruit  of  it  fur  the  present,  he  nmy  yel  nmke  it  u«  a  need  mi 
somewhat  in  tJmc  to  come;  niid  if  he  ciui  derive  no  siihati 
fram  it  either  now  or  hercancr,  he  may  Iry  ut  all  event*  towiKJ 
«ome  good  opinion  by  it,  or  the  like;  by  al)\ays  exACtinglSi 
account  of  bimecif,  by  which  it  may  npiiear  timt  each  actiMl 
and  scbetne  hta  borne  him  some  fniit  more  or  Ict^,  and  never 
illowing  himHolf  to  sintid  ninnzed  and  eonfii(>eil,  or  to  de»[Kiii<i 
immedintely  that  he  fails  to  hit  his  ehief  mark.    For  notliing  i* 
nion!  irii]n^Iitic  than  to  be  entirely  bent  on  one  action.     Ilf 
that  Is  no  lodCS  iiTi  infinite  number  of  (iceaeiouB,  whieh  indim-tlf 
fall  out  by  the  way,  and  ure  perliH|)8  uiure  pro|)cr  and  pro|ii> 

■  Vfrctitorg.  Bl.  184.1 

Sed  fu^t  iiiluu,  fuglt  irrc|ianib(lt  Umpnfc 
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tmi  for  future  ufc  Uiaii  lor  the  [tresent  muttpr ;  wherefore 
ttira  must  be  pcHecl  in  tliat  ruti^,  "  Theae  things  ou^ht  ye  to  do, 
■uti  nui  to  leatve  the  otlien  uodoae." ' 

A  Mxlh  precept  is  oot  to  eaga^e  onetielf  too  peromptorilv  in 
ufthii^.  tbtiugh  At  lirat  si^ht  it  secni  not  liable  to  occideut ; 
but  cTcr  to  have  either  n  window  open  to  Sy  out  at,  or  ft  secret 
wijr  10  retire  by. 

A  aeventh  precept  is  tJiat  ancient  precept  of  Iliut,  not  cun- 
Mnicd  to  any  point  of  porfidiousnesfi,  but  only  to  caution  and 
Bodentiou,  "Love  a:^  if  yuu  were  wimctimc  to  hate,  ntitl 
kUr  M  if  ytiu  were  sometJine  to  love  ;  "  for  it  utterly  bfimy  • 
Mddeatruya  all  utility,  for  men  to  emiiark  theni»clve«  too  far 
■  nofortunale  friendehipe,  troublcHoiiie  and  tiirbult-nt  quaneN, 
«  boGfh  uiid  cliitdinb  jealoii;<iL-s  aiid  cinidatioiu. 

Time  will  sufHcc  for  an  cxninplc  of  the  doctrine  of  ndrnneu- 

■cil  ia  life.      1  wniild  honxver  have  it  fr<'(|tirntl?  romtitiliered, 

■lai  I  am  far  fmtii  nii-anliig  tliat  thcM;  fketchcA  of  thin^  irliit^h 

[  tote  aa  deficients  should  he  set  down  as  coin]>lcte  treatii«9, 

M  only  as  ahreds  or  fraginenle  U>  serve  n»  camples  of  the 

vbide  [Hocc      Nor  ogaio  uni  I  eo  fuulUh  as  to  uMcrt  that 

brtunefl  arc  not  sained  without  all  thie  contrivance  wbicli  I 

bvr  mentioned.     For  I  well  know  tlicy  come  titmliling  into 

MOM  men'^  laps;  and  thai  others  only  obtain  titcm  by  liimplc 

tii|^oc  and  alteatiun,  (using  only  a  little  caution,)  without 

my  great  *)r  lahoriona  art.     But  a»  Cieero,  in  hw  |>urlrait  of  a 

perfect  orator,  does  not  ntean  thnt  every  plciuler  should  he  or 

can  be  Mich;  awl  agnin,  a»  in  tlie  desicription  of  a  prince  or 

courtier    hy  bucIi   ns  have  handled  those  subject*,  the  mudtl 

u  always  framed  aceurding  to  the  [icrlV-clion  nf  the  ai-t,  and 

not  according  to  common  practice  ;  so  likewise  have  I  done  in 

the  (leAcripLtoa  of  a  politic  mau>  I  mean  itulitic  fur  his  own 

foilaae. 

But  it  oiusl  be  remembered  all  this  while,  tbut  the  preceptd 
which  I  have  selected  and  set  down  on  tliie  subject  arc  of  timt 
kind  which  mny  be  called  Good  Arts.  -Vs  for  Kni  .Irfs,  if  a 
man  would  propti^c  to  hiiii*elf  tImt  [triimiple  of  MauhiHvelli, 
"that  Tirtuo  ilt^lf  a  man  ehotild  not  trouble  himself  to  attain, 
hul  otily   Uie  appearance  thereof   to   tJic  world,  because    tlie 

•  1<L  Htltli.  uiiL  taii  S*  lM*x,  KL  *% 
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credit  and  repuiatiun  of  virtue  is  n  helj),  but  tbe  use  of  itlia 
ini|>C(liment;^  or  agnin,  thai  other  principle  of  hif,  "tkt: 
politic  lunn  sliuuld  liave  fur  lli«  bosid  of  bid  policy  the  iMunif 
tioa  that  men  cannot  fitly  or  safely  be  wrought  u]Kin  othervit 
than  by  fcnr;  lind  eliouM  therefore  endeavour  to  have  evet 
man,  ait  fur  lu  be  coii  cijutrivc  tt,  dependent  and  furroundt 
by  Btraitn  and  jrcrilB ;  " '  so  that  his  pulitician  iroutd  appear  I 
be  what  the  Italians  cjill  "  A  eower  of  thorns: ''  or  that  pnn 
oipic  embodied  iu  ihe  verse  quoted  by  Cicero,  *'  Let  friends  &I 
provided  our  eDcmive  pumU  with  tJieui;"^  m  the  Triumvii 
did,  who  with  the  lived  of  their  friends  purchn«cd  the  dattn- 
tioQ  of  their  enemies:  or  if  he  would  Ije  an  imitator  of  L.  C 
ttliac,  to  «ct  on  fire  and  trouble  «ilntcs,  that  he  may  the  l>ctti 
fieh  in  muddy  watera  aud  make  way  for  bia  own  fortuni 
"Fur,"  said  be,  "if  a  fire  be  lighted  in  my  fortunes,  I  wl 
([Uffncli  it,  not  with  water,  biit  with  deeiriietion:"*  or  if  I 
would  luaku  Vig  own  that  paying  of  Lynaiider,  "  lliat  childn 
are  to  be  deceived  wtik  comfilH,  and  men  with  oatlis;"*  witbU 
like  depraved  and  pernicious  doctrine9,  whereof  (as  iu  all  otk 
tblngd)  thei-e  are  a  greater  number  than  of  the  wittc  and  good 
if  any  one,  I  say,  lakes  pleasure  in  Hucb  kind  of  corni| 
widduui,  I  will  not  ccrtiiiiily  deny  Uiat  (with  ihcjw  dia|ieii9itiai 
from  all  tlic  laws  of  clmriLy  and  virtue,  and  an  entire  devotio 
to  the  preAaln^  of  hia  fortune,)  ho  may  advance  it  quicker fl 
inure  compendlounly.  But  It  is  in  life  as  it  id  id  ways,  fl 
sliortcst  way  U  commonly  the  foulest  nnd  aiuddicst,  n 
the  fairer  way  i^  not  much  about 

But  men  nujflit  t*i  be  so  far  removed  from  devotiog 
gelve*  to  wicked  arts  of  this  nature,  that  rather  (if  Siey 
only  io  their  own  power,  ami  can  bear  and  suatata  themed 
without  being  eariit^d  auay  hya  whirlwind  uc  tempe:«t  ofai 
lion)  they  ought  to  set  before  their  eyea  not  only 
general  map  of  the  world,  "  that  all  things  are  vanity 
vexation  of  opirlt,"^  but  also  that  mure  jnirticutar  chart,  n: 
"  that  being  without  wclt-bcing  is  a  curse,  nnd  thegi*eater1ie!i 
the  greater  curse  ;  "  and  '*  that  ail  virtue  is  moat  rewarded, « 
mU  wiekcducM  moet  punished  in  itdclf  i "  as  the  |>uct  exceU< 
»>»:  — 

'  rf  MKci-ti  rtltirli-r.  1'.  17.  IN.  *  Cic.  pro  Drtotan,  r.  (i 

'  Clr.  |>ro  VuTKO.  c  Ift, ,  Siillml.  CM.  A.  31.  •  Pliil,  iu  Ljwnd   C  S, 
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QdB  vobi*,  ijtun  ilignn,  viri,  tirn  lauilibiis  islii 
Fnmii  powe  reu  •olv!  7  puldicniiRB  primiitn 
Da  moreK|ue  tUbuat  veetri.' 

Aid  to  on  the  other  hand,  it  la  no  less  tnily  eaid  of  t!ie  wicked, 

"His  Qvn  mAnneni  will  b«  hJs  jmnUhineuL"'     Secondly,  meu 

in  jm^ecdng  their  schemes  nod  difTusing  tlicir  thoughts  ubroart 

iMtTerj  side.  In  ordur  to  fon^rast  and  advance  their  fortunes, 

ought  in  tiic  midst  of  thrse  flights  of  the  raind  lo  look  up  to  the 

EIomI  Providvoce  and  Divine  Judgment,  wliioh  often  over-  ^ 

ibnwt  tad  briugs  Ut  nought  the  tnachinat)<>Di>  and  evil  designa 

rftbe  wicked  huwcvcr  deeply  laid;  according  to  that  Scripture, 

"He  bath  conceived  mischief,  and  sliall  bring  forth  a  vtun 

Aiag."*    Moreover,  although  men  should  refrain  themaelvefl 

bn  injury  and  evil  arts,  yet  thia  inccrfsant,  rcstles*,  and  as 

it  vere  eahbathlesa  purttuit  of  fortune  leaves  not  tho  tribute 

«!ucb  we  owe  to  God  of  our  time ;  who  we  see  demands  nn<l 

Rpuvtes  for  himself  a  tenth  jmrt  of  our  substance,  but  n 

math  of  our  time.     For  what  advantage  is  it  to  have  a  face 

CTKIwl  towards  heaven,  with  a  spirit  perpetually  grovelling 

BJUD  evtii,  eating  dust  like  the  seq>ent?      As   the   heathen 

■bo  obaerred,  "the  particle  of  the  Divine   Spirit  cleaves   to 

liiegTOQDd.'**     But  if  here  ntiy  mnn  flntler  himself,  thnt  he  will 

Cmijloy  his  fortune  well,  though  he  sUtmld  uhlain  it  ill;  as  waa 

aid  concerning  Augustus  Caesiir,  and  Scptimlua  Scvema,  "  that 

other  they  should  never  have  been  liorn,  or  else  they  ahguld 

aercr  hare  died,"'  they  did  ao  much  miacliicf  in  their  rise  to 

gKitOKd,  and  6o  much  good  when  they  were  cstflhlishcd  ;  yet, 

I«t  him  bear  in  mind  that  such  compeoaations  of  evil  with  good 

ore  to  be  approTed  after  the  evil  it  done,  but  that  siiHi  counsels 

'  are  lo  bo  condemned.     Lastly,  it  will  not  be  amiss  fi)r  men,  in 

I  this  eager  and  excited  chase  of  fortune,  to  cool  themselves  a 

tittie  with   that  conceit  which  is  elegantly  expresBed  by  the 

£mperor   Charles   the  Fifih   in  hU   inHtruetions    to   hia  aon, 

**  Tbftt  fortune  boa  ^smewhat  of  the  nature  of  a  woman,  who. 


*  TIrf.  Xd.  'a.  3^2.  i 

T*  tinvc  founft  mpn,  nlvit  ^iu1  e^ft*  can  w, 
III  rtranttfnic  of  ineh  iertrt.  Avenrt 
TIm  gnUMt,  t»itr,  tnil  briLt  yuu  oji  m'eivv, 
TI»  loda  tnd  your  own  cmncloiii  wottli  «lll  ti**, 

f>  Clc  C(i.  ad  Att.  tx.  IS.  '  t^lm  vti.  14,  or  Job.  «»,  !lfl^ 

'■  Hot.  SaL  tl.  t.  Tfl. !    Atqur  ■niqll  honio  dlvinr  |)i>nlfulain  kur*. 
■  A«ftlltM  Tlctxr,  EpK.  e.  I.       Limprldlui  4r  invent. 
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if  hIic  id  too  much  wooed,  is  commonly  Uic  further  off.''  But] 
tine  la«t  in  mily  a  remedy  for  ikme  whose  tastes  are  corrof 
by  u  ilisordcr  cif  the  mind.  Ll-I  men  rather  buUil  upon 
foundnlion,  wliicli  ie  lut  a  corner  stone  both  of  Divinity 
Philoso|iliy,  wherein  ihcy  nearly  aj^ree  aa  to  that  which  ou 
to  be  sought  first.  For  Divinity  Miy»,  "  Seek  yc  fiwt 
kinj^dom  of  G'^'l,  nml  nil  the^e  thinj^  shall  be  added  nni 
you  ;  ^  '  and  ph ilo«K}j>hy  »nyti  something  like  it,  "  Scele  ye  lii 
ihr  good  things  nf  the  mind,  and  iVie  re^t  will  cither  bo  nif 
|ilit<d,  or  their  luj«  will  not  be  full."  And  although  the  hui 
foundation  is  KflmetJmf>A  huUt  upon  the  sand,  as  wo  see  in  Ma 
^Brutus,  when  he  brake  furtli  into  that  speech  at  his  death,' 

Tc  ealul,  Virlu*.  ut  rem  ;  ii»l  \u  noincn  inane  ci :  * 

yet    the   Bunic   foundation,    lulu   by  the   hand  of  bcaTon, 
ever  laid  u]K>n  the  rock.     Here  then  I  conclude  the  docUin 
eonccming  advancement  in  life,  and  with  it  the  general  doetril 
eonceming  aogotiatioD. 


I 


^  CHAP.  nr. 

The  Dirisions  of  tlie  Doftri^e  concrrnituf   Fm/nre  or    Gortnr 

mc'it  fir*  omitt^H ;  —  An  Jtitr/tduction  only  in  ntadt  to  tw 
JJrJicirtils :  Tiitmrfy,  the  Doctriuc  cuHcrrHiitif  the  JEiteiaiea 
ttf  the  linuiiiis  of  JCmpire,  and  thf  Doctrine  ctmetrninf 
Univrrxal  Justice,  or  thr  Fountains  of  I.a\e. 


NOW  come  to  tiie  Art  of  iCnipire  or  Civil  Governmenl, 
which  includea  CEoonomic^,  aa  a  clote  includes  a  family.  On 
tix\%  subject,  aa  I  before  said,  I  h.ive  imposed  silence  on  my^lf. 
thouf^h  perlifip9  I  mij^ht  not  be  entirely  un<|ualilicd  to  haodk 
such    topics  with   some  iikill  ami  pn>fit,  as    being   one   who 

thao  h»d  the  benefit  of  long  experience,  and  who  by  your 
^fajestv'.s  mwt  gracioiiti  favour,  without  any  merit  of  hts  own, 
haa  rinen  through  so  many  gradations  of  ofKceniid  honour  to  the 
bighetit  dignity  in  the  rcahn  and  borne  the  same  for  four  whole 
ears;  and,  what  is  more,  being  one  who  has  been  accaaioaieil 


*  St.  Matlli.  tL  S.X 

*  Ct  nto  Cai*lil(,  ililL: 
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for  eightecQ  succcsuve  yemr$  to  the  oominand»  ami  con  verbal  inn 

tfjvut  U»}csty  (ffbcrcb)'  a  rcty  stoolc  might  be  turned  into 

:i  -uteatnaii),  and  who  alsor  besides  otiier  arts,  hnx  epent  much 

Mr-r  in  the  study  nf  laws  and  hi»torice.     All  vrluoli  I  report 

to  poeteritj,  not  throti<;h  any  vain    boasting,  but    because  I 

lUnk  tlw(    it  ifl   of  no   little   inipnrtanrc   to   thu  dignity  nf 

lilcratorc,  that  a  man  naturally  6tti--J  nitlicr  fur  titenituru  than 

for  anything  eUe,  and  bonie  by  some  di-stiny  againat  the  inelinn- 

tiooc^  bi«  gvoiu»  into  the  busine.-tA  of  active  life,  ahould  huw 

natn  to  euch  high  and  honouniblo  civil  a|iiiuii>tmcntd  under  no 

iretakiDo;.     But  if  my  leisure  time  ehall  hereafter  produce 

ttjnliing  concerning  political  knowledge,  the  work  will  per^ 

cbtfte«  be  cither  abortive  or  piwithuniou?.     In  tito  niciin  time, 

■o«  ibat  all  the  »ciences  ar«  ranged  i6  it  w<fre  in  their  proper 

m\t,  le<t  so  eminent  a  scat  should  be  left  entirely  vacant,  t 

bw  determined  In  mark  aa  dclicient  only  two  partji  of  Civil 

Enovledgc,  which  <lo  mit  belong  1o  the  «evret«  of  Empire,  but 

bi« a  wider  and  more  common  nature;  and  according  to  my 

Qutont  I  will  set  down  examples  thereof. 

Tbe    Arts  of  Government  contain    three    political  duties; 

bit,  "the  preaervation,"  secondly,  "the  happineits  and  pro»- 

ptrity,"  and   thirdly,  "the  eAteneion,"  of  empire.     Of  tJicsc 

tie  two   former  Itave   in   a  great  mcanure   been    excellently 

lamlled.  but  notldng  has  been  snid  on  the  Inst     I  will  therefore 

Kt  it  down  among  the  deficients,  and  according  to  cuetom, 

propose  on  example  thereof,  colling  it  "thg  SlaUtman  in  Ar- 

maar'  or  the  "  Doctrine  coHeerniny  the  Extentton  of  the  DoundM 

of  Empire.^ 

Example  of  a   Summary    TreatUe  toaching   tlie   Extension   of 

Empire.' 

Tire  upeech  of  ThemiHtocles  if  applied  to  himself  was  oci> 
tojnly  hatighty  and  ant^pmt,  but  if  generally  Hpplicil  to 
otben  it  seema  to  contain  both  a  wieo  obccnntiun  and  a 
•evere  cenHure.  Bewred  at  a  feast  to  touch  a  lute,  he  snid, 
"  be  could  not  fiddle,  but  yet  he  could  make  a  email  town 
B  grwt  city."'     Now   thcac  words,  tranefcrred  to  a  political 

•  TU»  LaUn  iNAllN  00  lh«  Kticn«Wi  of  Bnpirt  h  nnrty  *n  nut  lT«nil»lti>ii  of 
tJmf  Ml  thr  Ttw  Or*>liMw  of  Klnpkmt.  1  Ii»t«  ihiTrfor*  rtttlned  the  ori«iiirf 

fklk  *Wl  wrj'  fr«  BittrallMU. 

*  nn.  hiTbnn.  Z. 
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mpflntn;;,  excellently  describe  and  dtatinguish  tvn  very  &(• 
fercnt  nbilitic)  in  tliosc  lliat  deal  in  bu3in<!St<  of  state.  For  if 
H  true  euTTCf  be  tnkcD  of  the  eoancillors,  seDatont,  and  otlwr 
public  statesmen  who  bave  ever  been,  there  will  be  found  ucn^ 
though  very  (ev,  who  can  make  a  rniall  city  or  kingilom  grati 
nod  yet  canuot  fiddle ;  and  on  the  other  hand,  there  will 
found  many  very  cunning  on  tbe  lute  or  lyre  (lliat  ie,  in 
follies  of  uourl^),  who  yet  arc  bo  liir  from  having  the 
to  make  a  email  elate  grcnt,  that  lliey  appcnr  rather 
naturally  gifted  to  bring  a  great  uud  t1ouri0l.iiig  «tu.tc  to 
and  demy.  And  certainly  those  degenerate  art«  and 
whereby  many  councillors  and  miiiidteTb  often  gala  both  fa' 
with  tlicir  mastcra  and  Cstiiuatlon  with  the  people,  dc«cr 
other  name  than  a  certain  knack- of  fiddling;  being 
rather  jdeajiing  for  the  time,  and  graeoful  to  themi^Tes 
tlian  ndvnntiigeouii  to  the  weni  and  nd\ancement  of  the 
whert-^of  they  arc  miniKtcra.  Tlicre  will  no  doubt  be  found 
(■(inncillorii  and  iniiiiKtvrs,  of  no  mean  character,  equal  to 
hu^ineH.*!,  and  able  to  govern  the  state  well,  so  as  to  prei 
from  manifest  precipices  and  inconveniences,  who  nererthi 
are  fur  removed  from  the  ability  to  raise  and  amplify  an 
in  power,  meann,  and  i'ortune. 

But  be  the  workmen  what  they  uiuy  be,  let  ua  consider  tbi 
work  Itself;  that  In,  what  Is  the  true  greatness  of  kingdnmsaiui 
states  and  how  it  can  be  obtaineil.  It  is  a  eubjcct  ladeei 
fit  for  princes  to  have  ever  in  tlieir  bands  and  coi'efuUy  to  oo*- 
eider ;  to  the  end  that  neither  by  o^'Cr-racaauring  their  forccf 
they  may  engage  in  vain  enterjjrises  beyond  their  power;  wr 
on  tlie  other  hund  by  undervaluing  tbem  they  may  demen 
themselves  to  timid  am)  pusillanimous  counsels. 

The  greatness  of  an  eiiipiro  ns  regards  il«  size  and  territory 
falls  under  ra^aaurc  ;  as  regards  it«  revenue  under  compulation 
The  number  of  the  population  mny  be  taken  by  a  census;  tbt 
number  and  greatness  of  cities  and  town»  by  ma]>4  ami  i^urveya 
But  yel  there  Is  nothing  among  civil  affkira  nioru  subject  to 
error  than  the  forming  a  true  and  right  valuation  of  tlie  powTT 
and  forces  of  an  empire.  The  kingdom  of  heaven  U  likened  not 
to  an  acorn  or  any  larger  nut,  but  to  a  gniia  ofnnietard  s<e«d'i 
which  18  the  smallest  of  all  seeds,  but  yet  haa  within  ilsdf  A 
certain  property  and  spirit  hai^lily  to  get  up  and  spread.    S* 

•   SL  Mutlb.  >1U.  31. 
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are  aome  kingdoots  and  states  very  great  in  extent  of 
?rrttoiy,  aod  jet  not  apt  to  colargc  or  command ;  and  some 
hhat  have  but  a  email  iliraeoEion  of  stem,  and  ^ct  are  a^it  la  he 
[iiie  fiiundutiooa  of  gr«at  monsrcliic^ 

Wiillcd  towns,  atorcd  arscnnU  and  armourica,  goodly  raoes  of 
'faor&c,  chariots  of  war,  cleplmnt^,  ordDiuicc,  artillery,  and  the 
:  like  ;  all  this  is  but  a  sheep  in  a  lion'^  ekin,  except  the  breed 
[mod  di«poiiition  of  the  people  be  stout  nnd  wnrlike.    Kay,  onm- 
ber  itself  in  annic?  is  not  much  advantage,  where  the  people 
pan  of  weak  courage  ;  for,  as  Virgil  say*,  it  never  troublt^a  the 
wolf  bow  many  the  sheep  be.'     The  army  of  the  PerBianH  in 
I  the    plains  of  Arbela  wu  inch  a  vast  sea  of  people,  tliat  it 
I  somewhat  alarmed  the  coramnnders  in  Alexnnder'^  army  ;  who 
to  him  therefore  and  wished  him  to  set  upon  them  by 
[n%bt ;  but  he  ananercd,  He  would  not  pilfer  the  virtory :  and 
tbe  defeat  waa  eafty,*     When  Tigronea  the  Armenian,  being 
enoamped  upon  a  hill  with  four  hundred  thoueand  men,  dis- 
covered the  army  of  the  Romnoa  being  not  above  fourteen 
_  thouMod  marching  towards  him,  he  made  himself  merry  with 
B  it,  and  Baid,  "  Yonder  men  are  too  many  Tor  nn  embassage,  and 
~  loo  few  for  a  fight."'     But  before  the  mn  wt,  he  found  them 
L  enongh  to  give  him  the  cha«e  with  infinite  slaughter.      Many 
I  are    the    examples  of  the  great  odds  helwoen  number  and 
H  eourage  ;  so  that  it  may  be  set  down  as  a  sure  and  tried  rule, 
r  that  the  principal  point  of  greatness  In  any  ntaie  is  that  tlie 
people  itaelf  be  by  race  and  disposition  warlike.     Neither  U 
mockey  the  sinews  of  war,  as  it  is  trivially  eaid,  where  the 
■iaewi    of    men'H   arms    in  haae    and    cHvminute  pcupic    are 
Guling.     For  Solon  said  well  to  Cnteua,  when  in  ostentation 
■  he  ahowcd  bim  bi«  gold,  *'  Sir,  if  any  otti«r  como  that  has 
P  bettor  iron  than  you,  he  will  be  master  of  all  Ibia  gold.'** 
L     ^mfiw*  l«t  any  prioee  or  state  tlimksoberly  of  his  foroea, 
M  *11ftni  *'**  ntilitla  of  nativeo  be  of  good  and  vHlJant  eoldieta. 
V  Aa<l  let  prinees,  nn  the  ottier  eiile,  who  have  subjcctjiof  uiartinl 
W  dispo«tion,  know  their  own   strcugib,  unleiu  tbey  be  othei'niM 
w^ting  unto  ibemaelvea.     As  for  mercenary  forces,  (whicb  ia 
the  usual  help  in  iIuh  case,)  all  examples  show,  that  whatsoever 
■tate  or  prince  rests  upon  them,  he  may  spread  his  Teathers  for 
a  time,  but  he  will  mew  them  ((onn  after. 


■  PMbivk  In  larulL  r7.  Md  Apiiun.  Et>11.  Mli]irld.c.  M. 
TOt..  T.  O 


*  noE.  In  *1n.  r.  31. 
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J 


83  TRAN8I.ATI0K  OT   fHE  "  »?.  AtlOMESTtS.'* 

ITbc  bleseing  or  •Tmloli  and  iFsacIior  will  ncTcr  mtcl; 
the  aame  people  or  nation  should  he  both  the  lion's  vbelp, 
the  ass  between  burden^.'     Neither  will  it  be  that  a 
OTCr-laid  with  taxes  should  ever  become  valiant  and 
Kit  i*  true  that  taxce  levied  hy  consent  of  the   etntc  do 
men's  eouraprc  leaa;  an  it  ha»  been  pecn  not^ibly  in  tbo  en 
of  the  Low  Coiintrica;  and,  in  siome  degree,  in  the  fuI 
Hof  England.     For  you  must  note,  that  we  speak  now 
hf^art  and  ntit  of  the  purse.     So  tlmt  although  the  sainc  trib' 
and  tax,  laid  by  coneent  or  hy  imposing,  be  all  one  Ut  the  ji 

I^et  it  works  dilTerently  upon  the  courage.    So  that  you  may 
elude  lliiit  no  people  over-charged  with  irihnte  is  fit  for  em 
Let  Htate*  th.1t  nim  at  grcatneas  take  heed  that  their 
and  gentli'men  do  not  multiply  too  boti  for  that  makes  ths 
eofiimon  subject  ;;ruw  to  be  a  pcni«ant  and  base  awain.  drives 

tout  of  hcnrt,  and  in  clfcct  but  the  gcntleman'e  labourer.  Eviffl 
aa  you  may  see  in  coppice  woods;  if  you  leare  your  ataddla 
too  thick,  you  n-ill  never  have  clcnn  under-wood^  but  shnitil 
^  and  buahca.  So  in  countries,  if  the  g:-ntlcnicn  bc  too  awaj, 
B  tbo  commons  will  be  baee ;  and  you  will  bring  it  to  tliat,  tint 
iicnree  one  man  in  an  hundred  will  bc  fit  for  an  helmet;  especially 

1118  to  tlic  infanlrv,  which  is  llio  nerve  of  an  army :  and  so  xhtn 
will  bc  },rrcat  (>4ipulntinn  and  little  t^trength.     This  which  1 
sjicnk  of  has  bec-n  nowhere  Iwtter  seen  than  hy  comparing  of 
Euffland  :ind   France ;  whereof  England,  lliougU  far  less  ia 
territory  and  population,  has  been  nevertheless  an  orermatclii 
I  and   for  thiii   reason,  that  the   yeomen  and  lower  clasaes  of 
Bglnnd  mnl(e  good  soldiers,  which  the  peasants  of  France  do 
And  bLTcin  the  device  of  King  Henry  the  Seventh  (whcre- 
[of  I  have  spoken  largely  in  the  history  of  his  life)  was  prv 
found  and  admirable:  in  mnkiiig  faring  and  houses  of  hmtbaadiy 
of  a  sl&od&rd ;  that  i?,  maintaiaed  with  such  a  proportion  of 
land  attached  Inscpnrably  to  (hem,  ae  may  allow  a  subject  10 
live  in  ronvf^nicnt  plenty  and  no  servile  condition;  nod  to  keep 
(he  plough  in  the  hands  of  tht-  owneni,  or  at  least  the  tenatrti, 
and  not  mere  hirelings.     And  thus  indeed  you  aliall  attaints 
, Virgil's  character  which  he  give«  to  ancient  Italy  i 
T«rra  poteu*  vtbw,  atque  utwrv  glebn.* 


■  Urn.  11)1.9.  14. 

*  Vlrc  iCn.  1  Ml.    flnprrta  calUd,  a  land  dlTfncly  UrMm, 

ur  •bnipli  Id  *raa  and  frallftil  ndl  tomtj. 
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u  that  8Ute.  (which,  for  anyUiing  I  know,  10  altnort 

Tmr  to  England,  and  hanUf  to  be  found  onywlicrc  else, 

epl  ii  be  iierhaps  In  Poland.)  to  b«  jwesed  over;  I  mean 

9taUi  of  free  nctranu  aitd   nttcndanU  upon   aoblenicn  uocl 

llletoefi,  wbo  ore  no  ways  inTeriDr  tn  tlie  yenmanry  ae  io- 

And  therefore  out  uf  all  qacHtion,  iho  splendour  sad 

nilicence  and  great  retinuM  and  Iio«|iiia]iLy  of  Dubleincn 

[geDtlemen  receiwed  iota  custom  conduce  much  unto  oinr- 

i;  whereas,  amtmiwvie,  the  clode  aad  reflerred 

f^ttf  noblemen  and  gentlemen  caa«»  a  penury  of  military 

I  fir  all  means  it  is  to  be  looked  to.  that  the  trunk  of  Ncbu- 
■*«  tree  of  monarchy '  bo  great  enouijh  to  bear  the 
I  and  the  boughs  ;  that  is,  that  the  natural  eubjects  of 
I  crown  or  state  bear  a  sufficient  proportion  to  the  etran^r 
tijeets  that  they  govern.     Thercfcre  all  etates  tliat  nre  llbcraJ 
'  Bttoralization  toward.4  strangers  are  fit  for  empire.     For  to 
aok  tliAt  an  hiuidful  of  people  eao,  wit)i  the  greatest  courage 
.  policy  io  the  world,  embrace  Um  lar^u  extent  of  dominion, 
iy  hold  for  a  time,  but  it  irill  fnil  xuddenly.    The  S[>artaiui 
a  difficult  und  joaluu^  people  io  point  of  naturalization  ; 
areby,  while  they  kept  iheir  conipajia,  tliey  stood  6nu;  but 
en  they  did  spread,  and  their  boughs  were  become  too  gre^tt 
their  stem,  they  became  a  windfall  upon  the  fludden.    Never 
irsc  any  t«tate  in  this  point  so  oj>cn  to  receive  stranger*  into 
eir  body  as  were  tlie  Romaris  ;  tlicrcfure  it  iforted  with  them 
liogly,  for  they  grew  tj  the  greatest  monarohy.    Their 
iner  was  to  gnmt  nalurahzaiion,  which  theycnllL-d  tlie  right 
EcitizenehJp.  and  to  grant  it  in  the  hi^hctt  degree,  that  10.  not 
Iy  the  light  of  commerce,  the  right  of  marriage,  tbo  right  of 
beritancc ;  but  also,  the  right  of  voting,  and  the  right  of 
3g  office;  and  thia  not  to  single  persons  alone,  but  like- 
to  whole  families  i  yea.  to  cities,  and  mimetimea  to  nations. 
Io  lhi«  their  contom  of  pUnintion  of  colonies,  whereby 
Jloman  pUnt  was  removed  into  the  soil  of  other  nations: 
patting  Uith  oonstil  utious  together,  you  wilt  say,  that  it 
not  tlie  Rumans  that  spr«id  ujwn  the  world,  hut  it  was 
world  tliat  spread  upon  the   Komans :  and  that  was  the 
way  of  greatness.    I  have  marvelled  sonteiimcn  at  Sjiainf 
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how  they  clnap  and  cootma  6o  Urge  dominiona  with   so  fei 
□atura3  Spaalards;  but  sure  the  whule  compa£<  of  Spain  U 
very  greit  body  of  a  tree,  fiir  above  Rome  and  Sparta  at 
first.      And  bcudce,  tltough  they  hAve  not  luid  that  lusagc  l( 
notumlize  libcmlly,  yet  they  hnve  tlmt  which  is  next  to  it; 
U,  to  cm|tli>y,»hi)ust  inUifll'reiitly,  sill  iiutioim  iii  their  mili^ 
ordinary  KoldierH;  yen, and  sometimes  in  their  highest  commi 
Nay,  it  Beems  at  thi^i  iiu>tant  they  are  sensible  of  this  want 
mtlvee  and  dc«ire  to  rumedy  it ;  na  Appeara  by  the  pragnwtk 
Hanction  [lubliahed  in  this  year. 

It  18  certain  that  sedentary  and  witiiin-door  arts,  and  dclicaM  ' 
manuraclure^  (that  re<)uire  ratlierthc  finger  than  the  arm,)bav£l 
in  their  nature  a  controrloty  to  a  military  ilisixt.sition.  Awl  j 
generally  all  warlike  people  are  a  little  idle,  and  love  danger! 
belter  than  work  ;  neither  must  ihL-y  be  too  much  broken  off  it*] 
if  they  ehall  he  preserved  in  vigtmr.  Thercfuro  it  was  greal 
advantage  in  tlie  ancient  states  of  Sparta,  Athene,  Itomei  ar 
others,  tlmt  tliey  had  the  \if<e  of  slaves  who  commonly  dis- 
patched those  Diaiiufnctiirce.  But  that  is  abolished  in  grcate«1 
part  by  the  Chrinlian  kw.  That  which  come*  nGarc»t  lo  it 
to  leave  those  arts  rhiefly  to  strangers,  who  for  that  put 
are  to  bo  invited  or  at  least  easily  received,  and  to  contain  tli 
prineipal  bulk  of  the  vulgar  natives  within  those  three  kindai- 
tilten4  of  the  ground,  free  servants,  anil  bandJcraftamen  of  strong 
niid  manly  arti>,  as  smiths,  masons,  carpenters,  and  tlie  like;^ 
not  reckoning  prufci^^ed  soldiers. 

But  above  all,  for  empire  and  grcatocss,  it  is  of  most  na«| 
portuncc  that  a  nation  pmfcns  arms  as  their  princi]xil  honour.- 
stacly,  and  occnpation.     For  the  things  which  we  liavc  former!] 
spoken  of  are  but  qualifications  for  the  use  of  axma  ;  and  vbafcl 
is  <iuulification  without  iuteotiou  and  act?     Rumutue  after  lus 
dcjith  (iia  tlicy  report  or  foigu),  sent  an  injunction  to  tlie  Uomana, 
that  aboTC  all  they  should  attend  to  arms,  and  then  they  sho 
prove  the  greatest  empire  of  the  world. '     The  fabric  of  the  i 
of  Sparta  was  whnHy  and  oartfuily  (though  not  wiBcIy)  fnme 
nncl  compoited  t^ .  that  scope  and  end  to  make  the  people  warriora.] 
The  PeraiaiixHtid  Mucedoninm^  had  It  for  a  flash.    The  Rritont 
Gauls,    Germans,    Gutlis,    Saxons,    Kununne,  aud  others,  ha 
it  for  a  time.      The   Turku  have  it  at   thia  day,  (being   not 
little  stimulated  thereto  by    tlioir  law,)    though    in  great 
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atioD.     Of  CliriatbiQ  Eiuupe  tbey  that  atill  have  it  ftre  in 

Tect  only  the  Spauiards.     But  it  is  eo  plain  that  cvct^  maa 

iBts  most  in  that  to  which  he  mc»L  ntteiiiis,  that  it  nccda  not 

I  be  stood  upon.     It  la  «aouj,'h  to  puint  at  it ;  that  no  nation, 

ihich  does  not  directl/  jmiress  arms  and  devote  themsulves 

the  practice  thereof,  mav  look  to  have  auy  special  ^eatneas 

I  into  their  mouthd.    And  on  tlic  other  side  it  is  a  most  certain 

Ib  of  time,  that  those  states  that  continue  long  in  that  pro- 

ibnwn  (^.e  the  llomans  and  Turha  princifKilly  have  done),  do 

Ivooden  in  extension  of  empire  :  and  Ihont;  tliat  Irnve  profcAsed 

[•nnabutror  an  sgc  have  notwithstanding  commonly  attained 

that  fatness  in  tliat  ai;e  which  inuintnined  lliem  Long  after, 

ilieo  their  profe^aion  and  exercise  uf  armis  lias  grown  to  dccaj'. 

Incident  to  thi«  point  it  for  a  etatc  to  have  thoee  laws  or 

aobxai  which  may  reach  forth  unto  tbcm  just  occasions  or  at 

Wit  pretexts  for  making  war.     For  there  U  that  juatice  iiu- 

jcaied  in  the  nature  of  men,  that  they  enter  not  upon  war» 

^■WeofiKPmany  calumitiea  do  ensue),  but  upon  sonic  weighty, 

Mlbe  least  specious,  pounds  and  qunrrel.-<.     The  Turk  baji  at 

bod  for  the  cause  of  war  llie  propagation  of  his  law  or  sect ;  a 

qiurre]  that  he  may  always  command.    Tlte  Komaiis,  though  they 

eneemed  tlie  extending  tlie  limilij  of  their  empire  to  he  great 

l&ODOUrto  their  generals  when  it  was  done,  yet  they  nuver  reated 

I  that  alone  to  begin  a  war.     Fir»t  therefore,  let  naliona  that 

end  to  greatneM  have  thlit,  that  tliey  be  (quickly  HL-UHible  of 

>iigB,  either  upon  borderers,  merchants,  or  pubEic  ministers; 

ad  that  they  sit  not  too  long  upon  a  provocation.     Secondly, 

.  tbCB)  be  proni]>t  and  ready  to  give  aide  aud  etuccours  to  their 

fedemtes  and  nllicts,  as  it  ever  was  with  the  Rumane  ;  inso- 

BtKh,  as  if  tlie  confederate  had  leaguee  defensive  with  divers 

otlier  Btatea,  and  upon  inviuiioD  offered  did  implore  tliclr  aids 

tmnltj,  yet  the  Komana  would  ever  be    the    foremost    and 

Umve  it  to  none  other  to  have  the  honotu-.      As  for  the  wars 

rhich  were  ancientty  made  on  the  behalf  of  a  kind  of  party  or 

ut  conformity  of  estate,  I  do  not  see  bow  they  may  be  well 

led;  as  when  the  Roiuana  made  a  war  for  the  liberty  of 

irveoej  or  when  the   Laccdemoniumi   and  Athenians   mode 

litjv,  to  set  up  or  pull  down  democracies  and  oligarchies;  or 

rbeo  mn  were  made  by  eommonwealthi?  and  princes,  under 

pretencQ  of  justice  ur  protection,  to  deliver  the  subjects  of 

iroai  tyruiny   and  oppression,  and  the  like.      Let    it 
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BuOicc  for  the  prceeiit,  that  no  eatate  expect  to  be  great  tUt 
not  Rwukc  upon  any  Just  ooca»*i«D  of  arming. 

Xo  bo«lj'  cuu  be  Itcaltiiful  without  cxcrciac,  neither 
body  nor  politic  ;  and  certoiulj  to  a  kiot^dotn  or  e&tiile 
and  lionounblc  w«r  u  the  true  cxerciiK.     A  civil  war 
ia  Uk«  the  heat  of  a  fever ;  but  ft  forei^m  war  is  tike  tb« 
exerciec,  *n<!  Bcrvc*  most  of  (ill  to  keep  llic  body  in  b«ilth. 
in  a  slothful  peace  both  coura^ze  will  effeminate  and 
corrupt.     But  howsoever  it  be  for  ha [ipineiiii,  witliout  all 
tiou  for  gn?fltne88,  it  umkes  lo  he  ulill  for  chc  moi?t  part  in  i 
and  the  Htreogth  of  a  vet«rau  atiny  (tliougfa  it  be  dou 
oo.'itly  busineso),  always  on  foot,  U  that  wbidi  comntottly 
tlie  law,  or  at  least  the  reputation  amongst  all  neighbour 
us  may  be  weD  seen  in  Spain ;  irliicli  has  had,  in  one 
other,  a  veteran  army  alnioet  continually,  now  by  ifac  sj 
six-ifoorc  yxara. 

To  be  mofltcr  of  the  sea,  ie  an  abridgment  of  •  tni 
Cicero  writing  to  Atticus  of  Pompey'a  prcparatioo 
C-ucftr,  says,  "  Poinpcy'«  counsel  is  plainly  that  of  The: 
for  b6  thinks  that  whoever  is  master  of  the  £Ga  is  master 
empire^'' '  And  without  doubt  Pumpcy  h»d  tired  out  and 
ducod  Ctesar,  if  upon  vaht  oonfidciicc  he  bod  not  left  that 
We  see  the  great  effecle  of  battles  hy  sea  from  many  insi 
The  battle  of  Actiura  decided  llie  empire  of  the  world. 
Wttlc  of  Lepanto  arrested  tlie  greatness  of  llie  Turk.  Then 
be  ccrtaiuly  many  cxiunjdca  nlicn:;  iKu-ligbts  have  put  an  end 
U>  (he  war  ;  but  this  if,  wlu-n  princes  or  stntes  have  risked  ihcir 
whole  fortune  upon  the  battlc-d.  Itnt  tlius  much  is  ccrtaiib 
tJiat  he  that  commiuid»  the  eva  h  at  great  liberty,  uud  may  takt 
ae  much  and  as  little  of  tho  war  as  he  will ;  whereas 
that  bo  Eitrougeat  by  laud  are  many  timca  ocvcrtheloBa  in 
atruta.  Surely  at  this  day  with  ua  of  Europe  tKe  advantage 
strength  at  eea  (which  i«  one  of  Iho  prin«pal  do\vric«  of 
ktingdom  of  (irtut  Britain)  ii>  great ;  both  becnuM  nio^t  of  the  i 
kingdoms  of  Kurojie  arc  not  merely  inland,  hut  girt  with  the 
Kca  must  part  of  their  compa«s ;  and  hccAUso  the  wealth  owl] 
treasures  of  both  ludica  seem  in  great  part  but  an  accoeaocy 
the  command  of  the  eea. 

The  war*  of  latter  ages  seem  lo  be  made  in  the  dark,  iu 
reflfiect  of  tlie glory  and  honour  which  reflected  u]>on  men  frumdi* 
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the  great  lungs  of  lite  worlJ  aftcrwanls  borrowed,  the 
plu  of  the  geuerals  upon  their  return,  the  great  donstivM 
■rgesMft  to  the  Kildierii  upon  thedUhandiog  of  the  armieB, 
I  8kyr&nd  such  like  ttuzling  hoDoura*  were  things  «blo  U> 
e  all  men's  ooiun^  and  excite  even  the  coldest  breast ;  but 

all,  that  of  the  tiium|ih  among  the  Romnntt  wae  not  a 
fclor  ^uderj'  hut  one  of  the  wiacat  and  uobleot  in^titutionft 
■r  w&o.  For  it  coatoiQcd  three  things,  honour  to  the 
Krtches  to  the  treasury  out  of  tlie  eiKnU,  and  doaalive«  to 
my.  But  thiit  honour  perhajM  were  not  fit  for  niuuar- 
■e«pt  it  be  in  the  pcreoo  of  Uie  monnrch  liim^clf  or  his 
as  it  came  to  pass  iu  tbu  tiuicif  ui'  tliu  Koumii  ompLTora, 
id  appropriate  the  actual  triumphs  to  themselre-i  and  their 
or  such  vHia  a»  they  achieved  in  person,  and  Icf^  only 
■n  achieved  hy  Buhjects  some  triumphal  garmenta  and 
IS  to  the  geneml. 

idude :  no  man  con,  by  taking  thought,  as  the  Scriptare 
I  one  cubit  to  hie  stature  "'  in  this  Hltlc  model  of  u  man's 
It  in  the  great  frame  of  kingdoms  and  commonweal  ihrt 
power  nf  prinoe«  nr  states  to  add  amplitude  and 
ICBBto  their  kingdouii*.  For  by  vrieely  introducing  eucli  or- 
X8,  oonstatutioDs,  ttnd  cudloms,  ae  wc  have  now  touched, 
iicru  like  tlicm  they  muy  sow  greatness  to  their  ]K>eterity 
icoesaion.    But  tliese  counsels  are  oummonly  not  obeerred, 
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pnipoeed  cotinte.      There  remiuns  now  the  other  of  the 
dcficioDte  whicli  J  mentioned  ;  nnmely,  the  treatise  of  UmT 
_   Justice,  or  tlie  Fouutuiiu  of  Equity'. 

I       Atl  who  have  writ  tea  conceming  Uws  have  writlen  at! 
KM  pbilopnpher.'i  or  lawyer:!!.      Tlie  philotiophers  lav  dovD 
VptvcGpfai  fuir  in  argument,  but  not  uppliciihte  to  use:  tlielai 
I  being  subject  imd  addicted  to  itic  puflitive  ruins  either  of  tbel 

■  of  their  own  country  or  cUc  of  the  Roman  or  FontilicalJ 
I  no  frcvdum  of  opinion,  but  as  it  were  talk    in   bonds, 
f  fnrcly  tltc  coneidcration  of  tiiis  properly  belongs  to  tUt 

who  beat  understand  the  condition  of  civil  society,  wclfartof  ( 
people,  Dntural  equity,  customs  of  nationu,  and  different  (be 
of  government;  and  who  mny  therefore  determine  hiw* ' 

■  rules  and  jiriuciplea  both  of  antural  equity  and  |W>licy. 
fore  let  it  be  my  present  ohjert  to  go  to  the  fountains  of  jc 
and    public  expe<lienpy,  and  endeavour  with  reference 

I  several  provinces  of  law  to  exhibit  a  character  and 
justice,  in  j^oncnil  comp»ris(>n  with  which  the  laws  of  | 
Btiileit  and  kingdoinH  may  be  tested  aud  amended.     I  will 
tlierefore  according  to  my  ciiatoiu  ect  turtfa  an  example  the 
in  one  of  its  beads. 


Exatajile  of  a    Trfatise  on  Univrrtal  Justice  »r  the 
of  Equity,  by  Aphoritoa  :  ont  Title  oj  it, 

TREFACE. 

APlIOKISat    1. 
Ik   Civil  Society,  either  kw    or  force    prevails.     But 
is  a  kind  of  force  which  pretends  law,  and  a  kind  uf  law  wl 
savDiirB  of  force  rather  tlian  equity.     Whence  there  are 
fiiuntaios  of  injustice  ;  namely,  mere  force,  a  malicious  easi 
meut  under  colour  of  law,  and  harshness  of  the  law  itaell^ 

ArnoBl^M  2. 

The  ground  on  which  private  right  rcat«  \a  thia.  Ho  »S 
oommite  on  injury,  receives  cither  plea^urd  or  i>rofit  from  the 
act,  hut  incuru  danger  from  the  precedent.  For  others  do  not 
«hnrc  in  the  particular  pleasure  or  profit,  but  look  upon  tlie  pre- 
cedent aa  concerning  themsclvcd  And  hence  tbcy  readily  agtw 
Co  protect  theniaelveA  by  laws,  that  the  course  of  injury 
[not  come  round  to  them  in  turn.  But  if  through  the  stataj 
ttho  tame»,  and   a  coiunmuion  uf  guilt,  it  happen  that  tl 
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rbuai  ■  lair  protectdoreoot  Bonutnerous  or  «o  powerful  aa  thote 
it  eadangerB,  a  partjr  ts  made  to  oTerthrow  the  law ;  ood 
I  IB  ofteo  the  COM. 

APooBiaac  3. 

Privaw  right  depends  upon  the  proUction  of  puhlio  right, 
the  law  protects  tlic  people,  and  tiiugidtrntc«  protect  (he 
ft;  but  the  authority  of  the   ui;^jiHtniteji  depends  on  the 
ereigD  power  of  the  govemment,  tlie  structure  of  the  oon- 
litDlioa,  and  die  fuadaineiiud  laws.     ^Vherefore,  if  tliia  part 
tlie  cunstitutioa  be  aoiiud  and  healthy,  the  laws  will  be  of 
I  efliect,  but  if  nut,  tlicre  vriU  be  Little  security  in  them. 

APHOHl!(M  4. 

It  is  not  howerer  the  only  object  of  public  law,  to  he  at* 
as  the  guardiiui  of  private  rij^bt,  to  protect  it  from 
oluioD  and  prevent  iojuricsi  but  it  extends  aino  to  religion, 
f,  difciplinc,  ornaments,  wealth,  and  in  a  word,  to  cvery- 
tlut  regarda  llie  well-being  of  a  etate. 

ArnoBisM  5. 

The  end  and  eoope  which  law^  should  have  in  view,  and  to 
■bieli  they  ahould  direct  their  decrees  and  sanctions,  ia  no  other  { 
ID  the  happiness  of  the  citizens.     And  this  wilt  be  cffcctcdt  ' 
tlie  people  be  rigbtly  trained  in  piety  and   religion,  sound 
>  morality,  protected  by  arms  agnin^t  foreign  enemies,  guarded 
r  tin  shield  of  the  laws  against  civil  di^cordit  mid  private  injuries, 
n  to  the  government  and  the  inagistratea,  and  rich  and 
mhing  in  forces   and  wealtli.      And   for  all  these  objects 
■fare  the  nnewa  and  inBlrunicnts. 

AFHOBtSU   6. 

lias  end  the  beat  laws  attain,  but  many  paea  wide  it.  For 
Itiien  is  a  strange  and  extreme  difference  in  laws ;  some  being 
jocdlent,  eomo  moderately  good,  and  other«  entirely  vicious, 
j]  will  therefore  set  down,  according  Ui  the  best  of  my  judgment, 
l*lainiay  be  called  certain  "laws  of  laws,"  whereby  we  may 
I  wive  information  n*  to  the  good  or  ill  sl'I  down  and  detenuined 
[faerciy  law. 

APUOItlSM    7. 

'■  Rat  b«fore  I  proceed  to  the  actual  body  of  particular 
1*1, 1  will  take  a  brief  survey  of  the  virtuca  and  dignities  of 
jk'ri  in  general.  Tlut  law  m:iy  he  set  down  aa  good,  which  is 
Ifritain  in  mcAniug,  juat   in  precept,  convenient  in  eaecution. 
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agreeable  to  the  form  of  governmeot,  rdlI  productive  oTvimu 
in  tbosc  that  Live  uadcr  it. 

TITLE  L 

Of  the  Primary  Dignity  of  Laws,  that  they  ht  certaiTi. 

AfJIOKISU   Ft. 

Certainty  h  so  essential  to  taw,  th&t  law  cnnnot  even  be  juA 
witliont  it.  **  For  if  tbe  truni[i«t  give  aa  uncortab  «ouoi 
who  sliall  prepnre  himfielf  to  the  battle  ?  *"  So  if  the  law  gttt 
an  uncertain  Huuod,  who  ^ball  pr«pnre  to  obey  ii?  It  ougb 
therefore  to  warn  before  it  utrikea.  It  ia  well  said  ako,  "Tkl 
that  ia  the  be^t  law  which  leaves  least  to  tbc  tliscretiun  of  A 
judge ;  "*  aod  this  coaies  from  tbc  certainty  of  tL 

ArnoRi9M  9. 

Unccrtmntj  of  laws  is  of  two  kinda ;  tJie  one*  where  so  Im 
IB  prescribed;  tbc  other,  where  the  law  is  ambiguous  and  obdcm 
"We  muet  therefore  »pcak  lir^t  of  ca«c«  omitted  bj  tbe  law,  di 
in  thc«e  Etlao  we  may  find  tKime  rule  of  certainty. 

Of  Cotes  omitted  by  the  Law. 

APHORISM   10. 

The  narrow  compose  of  human  wiedom  cannot  tiike  tu  all  lis 
iCMea  which  time  may  didcorer;  whence  new  nnd  omiiJi 
cases  often  present  thenuelves.  For  these,  the  remedy  0 
BUpplement  is  threefold ;  namely,  by  reference  to  eimilnr  cun 
by  ciTiploympnt  of  example*  which  have  not  yet  grown  inio  k* 
and  by  jiirliiiliollons  empowered  to  decide  according  to  A 
arbitration  of  a  good  man  and  sound  diticretion,  whether  tie 
he  PiiBtorian  or  Ceneorion  Courts. 

Of  JUference  to  Similar  Cat^s,  and  the  Extentious  of  Laat, 
APitOitlMl  11. 

In  omitted  cases,  the  rule  of  law  i^  to  be  drawn  from  com 
nmilur  to  them,  but  witli  caution  and  judgment;  wherein  til 
Allowing  mice  arc  to  be  o1»crved :  Le(_jxae(tu_luL£8lS£B! 
prolific,  imd  custom  barren.  CustMu  muirt  nut  luake  cif< 
Whatever  tliercfore  la  received  contmry  to  tlic  reaeon  of 
kw,  or  even  where  iu  reason  id  obscure,  must  Dot  be  dntt 
into  ooQMquence. 

'   I  a«U«li.  xiT.  e.  •  AtUL  KbM.  L  J. 
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ATllOBIKU   13. 

Grot  pubUc  good  drawB  omitled  caste  (o  it4«lfl  Wlierefore 
fhao  any  law  notwnoualy  and  to  an  extraordinary  de^^roo 
ifpeetatod  procuri's  the  good  of  the  people,  let  iuiatcrprct** 
Ml  be  wide  and  comprelieiuiTe. 

ApnoBisM  13. 

It  is  hvinh  to  torture  lawn,  in  order  that  Uws  maj  torturi^  men. 
r«  would  not  therefore  that  penni,  much  Icsd  cujiiud  laws  be 
Ucaded  to  new  ofTences.  If  huwcver  the  offence  be  old  and 
ikCQ  oognixonce  of  Uy  the  lawe,  but  the  proeccutioa  Uicroof 
10  upon  a  ne*r  case,  unprovided  for  by  the  laws,  we  ought  by 
Qomnt  to  depart  from  the  decrees  of  law  rather  than  tvavo 
tkoaeB  onpuuifthed. 

APHOBISM  14. 
t*  rt-itntes  which  directly  repeal  the  common  law  (especially 
D  natter*  of  frequent  occurrence  and  long  Btonding),  wo 
fipniTe  not  the  proc:eeding  by  similaritr  to  casea  omitted. 
Torvhen  the  state  has  long  be«u  nJtliouL  the  entire  taw,  and 
nt  too  in  expressed  cases,  there  it)  littlu  danger  in  allowing 
he  GtM8  otoittcd  to  w»t  for  a  remedy  from  a  oew  statute. 

APBOBISM    15, 

SlftlBlcs,which  have  a  manifcet  retatltin  to  the  time  u-hca  they 
roe  made  and  spring  out  uf  a  tcmirorary  voicrgcncy  o(  state, 
f^  the  state  of  the  ttmee  ia  altered,  should  have  all  their 
lwiif  they  retain  their  outhority  in  the  caaed  proper  to  them ; 

P]d  be  prcpoetcroiu  to  wrcet  tbem  to  omitted  casu. 
AfHORIPai  16. 
UJtuequencc  docs  not  draw  consequence,  but  the  cxtcnuon 
ImbU  stop  within  the  next  caws;  otherwise  there  will  be  a 
ndoftl  Upde  into  dissimilar  cases,  and  eharpaeaa  of  wit  will 
tfB  greater  power  than  authority  of  law. 

Apnottisu  17. 
niieu  tawe  and  etalutes  arc  concise  in  style,  extend  freely  ; 
icu  they  t-immcrut*;  particular  caaee,  more  cautiouBly.     For 
Mception  corroborates  Uic  appUcation  of  Uiw  in  cades  not.  ex*^ 
pted,  eo  enumcratioa  invalidates  it  in  cases  not  enumeruted. 

ATHOItlSM    18. 
.  explanatory  statute  sluim  the  sti'Camsof  the  statute  whicl 
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it  explaing,  &nd  neither  of  them  admit  of  exLenaiun  aTtcrw 
For  ilie  judge  must  not  make  a  super-extensioDf  when  the  Jaw 
hod  ouce  begun  an  extension. 

I  APnoiuBU  19. 

Fonnalitj  of  words  and  acts  admits  not  of  an  eztcnfiion 
■imilar  caec&     For  formolitj  loees  iU  character  whea  it  pa 
from  custom  to  diacretioo ;  and  the  introduction  of  new 
deetroye  the  majesty  of  the  old. 

APHORISH   20. 

Th&  extension  of  the  Uw  to  posthtuuooa  oases,  ivhich  had 
extetence  nt  the  time  of  the  piuiTiing  of  the  law  is  caxy.    Ffl 
where  a  ciue  could  not  be  expressed,  as  having  no  existenc 
fl.  c&te  (jiuittcd  18  taken  for  a  case  ex[Hre88ed,  if  there  be 
ttuue  reusun  for  it. 

Enough  then  on  the  extcasion«  of  hiw«  in  oases  omitted. 
wiO  now  «peok  of  the  employment  of  examples. 

Ok  Examplety  and  their  U»e. 

APlIoitl^U  21, 

I  now  come  to  speak  of  examp1e«>  from  which  justice  u 
be  derived  when  the  law  in  deficient  Of  custom,  which  is  a 
kind  of  law,  and  of  cxampica  which  by  freqnent  use  have 
passed  into  custom  as  a  tacit  law,  I  will  opeak  in  their  place. 
But  here  I  will  epuak  of  eucli  exiimplt»  as  happen  wMom 
and  at  distant  intcrvuli*,  aud  have  not  yet  acquired  the  force 
of  law;  toehow  when,  and  with  what  caution,  tbc  rule  of  jus 
may  be  sought  I'roiu  tliom  where  the  law  is  deficient 


I  AI>IIOKlSU    22. 

^B    Examples  are  to  be  eought  from  good  and  moderate  timea, 
^not  from  Bucli  as  are  tyraunicat,  fuctiou;;,  ur  ditisolute.     For 
^Hiose  belonging  to  tiucli  tinier  are  spurious  in  their  origin,  aai 
^ptlier  injurious  timn  inijtructive. 
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APHORISM  23. 

Of  examples  the  latest  are  to  be  accounted  the  safest.  For 
why  should  not  that  which  \isis  been  lately  done  without  any 
&ub«ec|iie»t  inconvenience  he.  dune  a^ici?  But  yet  they  have 
le«6  authurtty  ;  and  if  it  happen  tliat  a  rcfurm  be  needed,  mod 
*xUQpIe»  eavoar  more  of  their  own  age  timn  of  right  reason. 
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AFHOntSM  24. 
AscIeQl  examples  ore  to  be  rccnired  cRiitiou!>1y,  and  with 
|iroper  lelection.     For  the  I.tp^  of  time  makes  iiiftny  ult^ra- 
tioof,  n  tli&t  what  tu  rec^pcet  of  time  npiicura  Aiicicat  ut,  bjr 

SHOD  of  the  confiuton  which  it  makes  and  \is  inconformity  to 
Ab  prtsent  state  of  things,  really  iiov.     IrVhcrrforc  the  be^t 

iui|i1m  are  those  of  the  middle  time,  or  else  euch  a  tinio  aa  u 
matt  m  eonfonnitr  with  the  preseot  age ;  and  this  U  eomctimcs 
IB  bf  found  in  a  mor«  remote  age  rather  than  in  tliat  imme- 
£nilj  preceding. 

APBOBISH  25. 

Eccp  within,  or  rather  on  this  side  of  the  Umits  of  the 
cumple,  and  oo  no  account  go  beyond  them.  For  where 
ibmifl  DO  rule  of  taw,  everything  ahould  bo  looked  on  with 
■Kpieiooj  ood  ther«fore,  a«  in  obscure  ca«c*,  be  very  careful 
InwyoQ  proceed. 

APHORISU   S4. 

Bnrarc  of  fragracnto,  and  epitomes  of  examples;  and  look 
cucfiilly  into  the  whole  of  the  examples  with  all  the  process 
tWreof.  For  if  ii  be  unreasonable  to  judge  of  part  of  a  law, 
TilhoDt  eicnmlning  the  whole ;  much  more  ought  this  to  have 
■tight  in  examples,  the  use  whereof  is  doubtful,  if  they  do  not 
eucdy  oorreepond. 

APHOKISM    27. 

It  b  of  great  importance  through  what  lianda  examples 
hate  passed,  and  by  whom  thoy  have  been  fwnctioncd.  For  if 
(hey  have  only  pofmc^l  among  dorks  and  occrctaries,  in  the 
imlinary  course  of  tlie  court,  without  thu  mibnifoiiit  kiiuwlodgo 
of  the  higher  ufficem ;  or  among  the  teiinher  of  all  errors,  the 
|iPOple ;  they  are  to  he  onndenincd  and  held  of  little  account. 
But  if  they  hare  pawed  under  ihe  eyes  of  senators,  judgpa,  or 
tlie  prioctpal  cotirt«.  in  such  a  manner  that  they  must  needs 
hare  been  strengthened  by  at  loaat  the  tacit  approval  of  the 
judgeoi  they  are  untitled  to  more  authority. 

AFIinttlHM  28. 

Examples,  which  even  ihotii^h  they  have  been  little  used  Iinve 

been  pablished,  yet  having  been  well  debated  and  vcntilatL>d 

in  diMKHirK  and  diw-UK-ion,  deserve  more  authority;  but  those. 

which  have  lain  as  it  were  buried  in  dcsk(<  and  archives  and 
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have  openly  pa»»ed  into  oblivion,  deserve  Icsa.     For  exomplca 
like  vmtcns  are  tiioi!t  wholciHirae  id  a  runiUDg  etxtvun. 

APnoitiSM  39. 
Example?  which  1iav«  reference  to  laws  ehoald  not  be  aougbt 
(torn  btetorUa»,  but  frotn  [uiblic  acttf  and  tbc  more  curcful  tradi- 
liooa.  For  it  U  a  misfortuae  even  of  tbe  best  historians,  that  th«jr 
do  Dot  dwell  eulficicDtly  upon  lawe  and  jadiciol  mu  ;  or  if  by 
ebmice  they  use  some  «lil)gcace  tbcrcin,  yet  they  (Ufier  greatly 
from  tlic  uuthcntic  rc])orttira. 

APnoitiSM  30. 
An   cxunplef   which  the  same   or   the   snrceoding  ugt  has 
Qpon  the  recurrence  of  the  cftse  rejected,  should  not  be  readily 
re-admit  led.     For  the  fact  tliat  it  was  obco  adopted  doea  not  t«U 
10  much  in  its  favour,  as  the  aub&cquont  abaDdonmcut  tellaj 
agunet  it. 

AFIIORISU  31. 
Examples  are  to  bo  u&ed  for  advice,  not  for  rules  and  orders. 
Whorof>'>rc  l«t  them  be  so  emi>loyed  ae  to  turn  the  authority 
oftbe  past  to  the  use  of  the  present. 

Enough  then  of  instruction  from  examples  where  tlic  law 
is  deficient  I  must  now  speak  of  the  Courts  Prtctorian  and 
Ceosonan. 

Or  Conrf  Prxloriam  and  Ceiaorian. 
AfHORlsat  32. 

Let  tlirre  be  oiturtii  and  jurisdictions  to  determine,  by  the 
Judgment  and  dieorrtion  of  a  con*oienliou»  man,  when  the  rale 
pr  the  law  is  dcticicnt.  For  the  law  (as  has  been  before  said) 
Onaot  pntvido  tV>r  all  cases,  but  is  adnptnl  to  meet  aucb  us 
gatarally  occur.  Ami  time,  aooordingto  tlic  ancient  raying,  is 
tbe  wisest  of  all  things  I,  ainldailycreatedand  invents  oeir  cases. 

APHORISM  33. 
Prri>h  cmsea  happen  both   in  criminal  causes  which  retjiurai 
puniahn>eQt,and  in  civil  cauws  which  retjuire  relief,  llie  ooarts ' 
wkidi  take  oogniaaitce  of  the  former  1  call  Cenaoriaa,  iLoae 
whid)  rrspcvt  the  bttvr,  Pnctorian.  ^ 

AraosisM  34. 
l«et  tbe  Ccoftwiaa  Coima  have  power  and  jaria^otion.  not 
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onlj  la  panish  m-n-  offcQCcs,  but  aim  to  increwic  the  piinieh- 
ffleata  ^ipcnnted  by  law  for  otil  onea,  where  the  caees   &re 
bdatnu  and  eaonuous,  provided  they  are  not  capital.     For  au 
OMinODi  ciiiac  hoi  somewhat  of  tho  nature  of  a  new  one. 
ArnoRiiUf  35. 
Tn  lite  miinner  let  the  Pnetorian  Courts  have  power  both  to 
stole  the  ri};ur  of  the  law  and  to  supply  ila  defects.     Fur  if 
rdiff  id  due  to  a  [terson  n'hom  the  law  has  neglected,  mueh 
mnrc  in  it  due  to  one  whom  it  has  wounded. 

ArnoBiSM  36. 
Let  these  Pnetorian  and  Censorian  Courts  entirely  conflue 
tlMHudves  to  monsfrouB  and  extmordinnry  coses,  and  not  en- 
tfoacb  upon  the  onlinury  jiirisdictiona,  Icet  they  rather  tend  to 
eof^flant  tlmn  to  aupply  the  law. 

ArnoRiSM  37. 
I/rt  tbeSG  jurisdiction*  re«de  only  in  tie  gupromo  courts,  and 
not  hi^  nhared  by  the  lower:   for  the  jjower  of  supplying,  ex- 
tending, and  moderating  laws,  difTem  little  from  that  of  making 
Ifaem. 

APII0BI6H  38. 
Let  not  these  courta  be  entrueted  to  the  char;:;o  uf  one  man, 
but  let  them  cocaiac  of  many.  And  let  not  the  dccrcce  go 
forth  in  eilonce,  but  let  the  judges  give  the  rea^oiu  of  tb«iv 
deci«on,  and  that  opcaly  and  in  ftdl  court;  so  that  what  la 
free  in  point  of  power  may  yet  bo  restnuned  by  regard  tq 
character  and  reputation. 

AJ-HOnLSM  39. 
Let  there  be  no  authority  to  ahcd  blond ;  nor  let  ecntcnoc  bo 
iwonouaced  in  any  court  upon  capital  caaea,  except  according  to 
A  known  and  certain  law.  God  KUnself  denounced  death  before 
be  inflicted  it,  Kor  should  a  man  be  dcprivod  of  hia  life,  who 
did  not  firvt  kaovr  that  He  waa  risking  it. 

APII0BI6H   40. 

In  die  Ccnaorian  Courts,  let  Oiere  be  opportunity  for  three 
rerdicta ;  that  the  judges  may  not  be  obliged  to  acquit  or  con- 
fWmn.  but  be  at  liberty  to  declare  the  fact  "  not  proven." 
And  bcsidvfi  the  iieimltr,  let  there  be  power  aUo  to  inflict  a 
note  or  mark;  such  I  mean  a«  ahall  not  extend  to  actual 
pmitehment.  but  may  end  either  in  admonition  only,  or  in  n 
GKbl  diagmce  ;  puDi«biii}{  tlte  oflender  ;i«  it  were  vith  a  blush. 
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APHOBtSH  41. 

In  Ceneoriao  CourU,  let  the  oommeDcetnenta  sai 
ncta  o(  all  great  crinic«  nnd  uffcnoM  be  punished,  even  tKov 
llie  end  be  not  consummated.     And  let  tbU  be  ev«D  the 
cipal  U9e  of  Ih&ae  oourte;  for  it  U  »  well  the  part  of  sereii^ 
u>  pnniRh  the  oommenccmontii  of  crimen,  as  of  mercy  to 
thoir  compktioOj  hy  pum»liing  the  intcnncdiat«  act«. 

APnORl&U  42. 
Kep«cial  csre  must  be  taken  tn  Fnctorian  CoDrt«,  not 

nffoi-d  relief  in  Buch  cases  an  the  law  has  not  so  much  omir 
as  denpiAed  for  tlieir  unimportance,  or  for  tlicir  odious  nat 
judged  unworlbj  of  redress. 

APBOBISU  43. 

It  is  of  the  greatert  imjiortance  to  the  certainty  of  law«i 
which  I  nm  now  treating),  that  Pra>torian  Coui^  he  not  alloii 
lo  bwgU  and  overflow,  so  as,  under  eolour  of  niitigaliog 
rigour  of  the  law,  to  break  its  strength  and  relax  its 
hy  drawing  evcr^tliiog  to  be  a  matt«r  of  discretion. 

APnORISH  44. 

Let  not  the  Pnctorian  Courts  have  authority,  under 
pretext  of  equity,  to  decree  against  an  exprcea  statute.    Forj 
that  ca»e  the  judge  would  pasa  into  the  legislator,  and  ei 
thing  would  be  at  diacrotion. 

APnOBlSM  45. 
Some   hold    that  the  jurisdiction  which  decrees 
to  equity  and  conscience,  iind  tliat  which  proceeds  accor 
to  etrict  .justice,  ought  to  be  deputed  to  the  eame  courts; 
others  would  have  them  kept  ecparato.     I  am  clearly  for 
ing  them  separate.     For  if  there  be  a  mixture  of  juriwUcWi 
the  difltinctiou  nf  c^iBes  will  not  he  retained,  but  dlacr 
will  in  the  end  supersede  the  law. 

APHORISM  46. 

The  Practor''a  Table  at  Rome,  wherein   he  set  down 
publiehcd  the  rules  by  which  he  meant  to  jud<;;e,  was  not 
tablidhcd  without  good  reason.     And  afler  this  example,  jud 
in  the  PrtctoriAD  Courts  ought,  as  far  as  possible,  to 
certain  rules  for  th^'mselveii,  and  set  ilu-m  up  where  lliey  c»il| 
Seen  by  the  people.    For  m  that  i*  the  be«t  law  which  l<Mi\*es  j 
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^  die  diaerfrtton  of  the  judge,  m  be  u  the  b«dt  judge 
hrea  tbe  Inwt  to  himiwlf. 

I  will  treat  more  folly  of  thoM  coiirte  when  I  oooie  to 
of  jadgmenu ;  for  h<>rc  I  hnvo  onlj"  nf>ticed  of  lliein  in 
wav  the)'  rcniody  and  supply  the  omiHioiu 

Of  the  Bttrotpftirve  Aspect  of  Laita. 


APIIORISM  4". 
likevise  nnothcr  kind  of  supplement  to  omil 
ntunely,  wlien  one  law  follows  and  amende  another,  a: 
the  oa)itl«d  cmcs  alnog  witii  it.  And  thin  U  done  by 
tawB  and  statutes  which  are  called  retrospective.  But 
F  thia  kind  must  be  used  seldom,  and  with  great  caution  ; 
approre  not  of  a  Janus  in  laws. 
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ArBORISM  48. 
krlio  evade*  and  narrows  the  words  or  meaning  of  a  latr 
id  and  cavil  dtf^^rves  to  be  hiin^lf  ensnared  by  a  nuH- 
|t  law.  And  thereJ4)re  in  coitcA  of  fraud  and  cnptious 
i  it  tfl  juM  that  laws  should  be  retroB{>ectiTe,  and  be  of 
Boe  one  to  the  other ;  that  a  man  who  plots  to  d<?rt>!ve 
[wC  the  present  laws  may  at  least  feel  apprebcneione  ' 
Bture  ones.  I 

fcAPIIOKleH  49. 
ich  strengthen  and  contirm  tlie  real  intentions  of 
id  inatruinente  against  the  defecto  of  forma  and  linages 
loperly  include  pa*t  actions.  For  the  principal  incon- 
lie  of  a  retntopecii  ve  law  in  that  it  creates  disturbance  ; 
hfirmatory  biws  of  tliia  sort  tend  mtluT  lu  pcaee  and 
ttiemcnt  of  paet  tranpactionii.  We  murt  however  tak«^| 
JMp  call  in  question  mnttero  already  Adjudged.  ^H 

^^  APnOBtPM  50.  ^^ 

Rut  be  obeerved  that  not  those  only  are  to  be  considered 
^Te  laws  which  invalidate  aria  paaaed ;  but  liiose  like- 
Web  prohibit  and  ronirain  fiilurc  act*  a»  necewarily  con- 
kwith  tho  pa»t.  ThuH  a  law  which  should  prohibit  certain 
ifriMn  henceforth  celling  their  ware*  Rpemn  only  to  boar 
^e  fntnre,  yet  it  operate*  on  the  past ;  for  mich  persons 
bt  now  the  power  in  si-ek  liieir  living  in  another  way.      ^^ 
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APIlOBltiH  51. 

]wcr>-  tlecluratory  law,  though  it  doe«  out  mention  tlic  post, 
y€t  by  liic  vopy  force  of  the  declnratiou  must  nuetls  apply  to 
past  traiuactions.  For  Uio  iiitcrprebition  does  not  date  fmm 
the  lime  of  the  declarntioo,  bat  is  luado  ba  it  were  contciu- 
poruy  with  the  Inw  itt^lf.  And  thciufore  enuct  no  declaratorj 
lawd,  except  iu  ciuei  where  Hvej  ntay  be  justly  retrospective. 

And  here  I  end  tliat  pari  which  trcjit«  of  Uncertatoty  of  lava, 
where  no  htw  exietfl.  I  muet  now  epenk  of  that  other  part, 
where  Mtao  law  is  extant,  but  confused  and  obscure. 

Of  Obscurittf  of  Late*, 
APHOUISAI   52. 

Obscurity  of  laws  j*ri9M  from  four  eonrccs;  cither  from 
an  exceaaive  accumuktion  of  Inws,  <«peciftUy  if  they  be  mixed 
with  such  aa  arc/ obsolete;  or  frum  an  anibi^ity,  or  want 
of  ciramiiss  and  <)rettnvtnes.i  in  the  dniwing  of  tliem ;  or  from 
negligent  and  ill-ordered  methods  of  interpreting  law ;  or  lastly, 
from  a  cODtradictioD  and  mcoaai«tency  of  judgments. 

0/  £xce$siw  .leatmutation  of  Laws. 

APHOBiaM  J3. 
The  prophet  snys,  *'  He  shall  rain  saarco  upon  them."  '  But 
iliere  are  no  worse  enaros  tlian  legal  snares,  especinlly  ia  penal 
laws ;  if  being  infinite  in  number,  and  u^elc^a  tliruugh  the  Iap»e 
of  tjme,  instead  of  being  as  a  lantern  to  the  feet  they  are  as 
neu  Id  the  path. 

APtlOBISM  54. 
There  are  two  ways  in  u«o  of  making  a  new  statute.  The  one 
confirme  and  etrengtheus  former  slututrs  oa  the  same  subject, 
and  then  niulfL's  a  few  ajriditinns  and  alterations.  The  other 
repcidA  luid  canccU  all  former  enactmente,  and  eubi^titutes  an 
entirely  new  and  unlfunu  luw.  The  hut  method  \&  the  beet. 
For  by  th«  foriner  tlic  enactnu^nta  become  confused  and  eom- 
plicnlod,  and  though  indeed  the  inmiediatc  object  is  effected, 
yot  the  iKwiy  of  laws  is  in  the  mcnntimc  cort«[>tcd.  But  in  the 
latter,  thoii<-h  greater  care  in  required  in  deliberating  about 
the  law  ilfL'ir,  and  former  ai^tti  must  be  carefully  aearcbed 
and  cauvajued  before  it  pmui  -,  yet  it  is  the  be«t  course  fbrsecurii^ 
harmony  in  times  to  come. 

<  PmIiu  xI.  ft 
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APUOKIBU  56. 

He  Atheniana  had  a  custom  uf  npiwintingBixraon  toexiunlne 
exeiy  jcar  the  contnutictory  titles  of  tbetr  Uwa  (which  they 
(«IW  Attiaomirs)  an^  to  report  to  the  peopLe  Mirh  as  could  rwt 
bo  Feouiiciled,  t)uit  a  definite  rcsoluiioD  might  be  pnaeed  concurn- 
fag  lliGiiL  After  thmr  example  let  ttio  tcgUlatora  of  cveiy 
lure  every  three  or  fire  yearn,  or  aa  often  as  it  appears  good, 
iwiew  Ihcir  Aniinomiea.  And  let  these  be  firet  cxwuiii^d 
and  ilrawa  up  by  cotnmL^eioncra  appointed  for  the  pur[K>sc, 
uhI  tJien  laid  before  the  Pariiamcnt,  that  tJie  matter  may  be 
aottkd  aad  ed(abli«bed  by  vote. 

APHORISM  56. 
But  let  tliere  not  be  too  great  nn  eagerness  and  anxiety  to 
rceoncile  or  tmlvc  (as  they  term  it)  these  oontnuliclory  titlea 
by^Deand  far-fctclieddielinctions.    For  tbiu  i«a  web  oftlic  wit; 
whieb,  whatever  a[i[>ear:iiice  of  madraty  and  revurence  it  may 
bisar,  miiM  yet  be  r^arded  aa  prejudicial,  seeing  that  it  mnlces 
the  aibole  liody  of  laws  ill->a«sorted  aud  incoherenL     It  is  there- 
bra  far  better  to  let  the  wortse  titles  drop,  and  leave  the  beat 
to  alind  alone. 

APHOBISM   5". 

It  abould  also  be  a  part  of  the  office  of  the  Commiseionere  to 
profMM  tlutt  obsolete  laws  nnd  such  a«  have  fallen  into  disuse 
should  be  rrpealcd,  ns  Will  as  antinoraicB.  Forsincc  an  cxpi-esa 
atnliite  U  not  regularly  abolidbed  by  disuse,  it  cumes  lo  piisg  that 
ihroiigh  the  contempt  of  obaoleie  laws  the  authority  of  the  rest 
is  eomewbal  impaired.  Aitd  from  this  ensuos  a  torment  like 
that  of  MeientiuB,  whereby  the  living  laws  are  utiflod  in  tli« 
embraces  of  the  ilead.  And  above  ail  thioga  a.  gangrene  in  our 
laws  la  to  be  avoided. 

APnoRiRU  5S. 

But  in  the  meantime  let  the  Pnat  nrian  Courts  have  power  to 
decree  against  laws  and  statutes  which  are  obsolete,  and  have  not 
Islely  paased.  For  though  it  ha»  bten  well  said,  "  that  uo  one 
•houldbc  wilier  (ban  the  law^,"'  yet  thia  must  be  understood  of 
waking  and  not  of  sleeping  lane.  Not  »o  however  with  more 
rvceni  statiitra,  wliich  are  found  to  be  itijurioHs  to  public  junlice. 
Tlie  powtr  of  giviug  relief  in  tliie  ca^o  should  he  lufl  not  to  the 
jtidge,  bat  to  kings,  councllfl,  and  the  ftuprcinc  authorttici  of 

•  U  AHm.  «bft.  I.  lb;  U  i  aiBl  Tbit:j4.  m,  37. 
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the  8tat«,  who  ebould  be  empowered  to  suspeod  the  exocuuoiij 
of  them  by  AcU  or  FrocJamations,  till  Hie  re-sssembllsg 
Pnrliament  or  of  tliat  hoilj  which  has  the  power  of  repeaHngj 
them ;  lest  in  the  meautinie  the  welfare  of  the  cununuuitjlilj 
endui^ered. 

to/  Nao  DigeatM  ofl^ws, 
ArnoRiftM  59. 
,        But  if  Uie  laws  by  nccumutntiou  have  grown  ao  volamino 
or  become  m  confuecd  tlisit  it  is  exi>eJieot  to  remodel  tiia 
Bcntirely, iindrcducctlicm toaflound  and managotible body, leti 
~^by  all  means  be  done  ;  and  let  it  be  ooncidered  n  heroic  wi?rk( 
Rnd  let  tho  mitliors  tbcrcoC  be  justly  and  dc;cicrvedJj' 

I  Among  ]«gUlatorg  and  refurtuers  of  taw. 
APHOHTSM  60. 
This  kind  of  expurgntion  and  new  digest  of  1uw9  ia  effeeti 
by  live  prcwGases.     Finit,  let  obsolete  laws,  which  Jus 
cnlU  old  fnWpa ',  he  omitted.     Secondly,  ler  the  most  iipprori 
nntiTiomies  be  received,  and  the  ro-st  iiboli«hed.    Thirdly,  let . 
moianomirSf  or  laws  which  arc  of  the  sniuc  import  and  Dotbiii 
else  but  reiterations  of  the  eanie  thing,  be  erased,  and  let 
one  which  is  the  ntoet  perfect  among  iboni  be  retained  in  pi 
of  all  the  rest.    Fourthly,  let  eticli  lawii  ait  determine  nothii] 

I'bnt  only  propose  <iucstion»,  and  leave  them  undecided, 
disuiij^ed  in  like  manner.  Laallv.  Ii't  those  hiw»  wluch 
found  to  be  wordy  and  too  prolix  be  more  compreaaed  u^ 
abridged. 
APnoitisM  fil. 
It  will  he  very  useful  in  a  new  digest  of  laws  to  dijjMti 
lArrange  scparutely  on  the  one  side  all  the  lawa  received 
Common  Law,  the  existenee  whereof  le  s«  it  were  from 
immemnrial ;  and  on  tho  other  side  the  statutCE,  which  hai 
from  time  to  time  heca  superadded.  For  in  many  poinu. 
in  passing  judgment,  the  interpretation  and  administration  uf 
,  the  Common  Law  are  not  \\w  snnie  n*  the  Statute  Law.  And 
lis  waa  the  pluu  fullowed  by  Trebonianua  in  the  Digest  and 
le. 

APHOBISM    62. 

But  in  this  regeneration  and  reconst ruction  of  the  law*, 
II  means  retain  tho  words  and  text  of  the  old  lawa  andkl 

*  llUUlut.  1>r«a(ii.  §  3. 
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bocJu,  lliougli  it  be  neoessary  to  extract  tkem  by  Mrape  aod 
fn^mcats:  tuid  aAerwaxiIs  connect  tliem  together  in  proper 
(inler.  For  nltliough  this  nilglit  pt'rbapi  be  done  more  c«n- 
Ti-nicndjf,  and,  if  vou  look  to  riglit  reason,  more  correctly  _j 
sito  by  a  new  text  than  bj  patching  up  the  old;  yet  in  lawsHf 
Iff  odjflil  uol  BO  much  to  luok  to  style  aiid  drawing  up  u^  to  ~ 
nmJioiity.aDd  ita  patroD,  antiquity.  Olhcrwisc  the  work  would 
•pi>car  mher  a  matter  of  dcbolaLreliip  and  method,  than  a  body 
of  comm&uUiDg  Uw». 

APHORISM  63. 
It  will  be  expedient  in  tlu0  new  digcat  of  laws  lUat  tlie  old 
fuJumcd  do  uot  altogether  |>cri!di  and  pius  into  oblivion ;  but  tliat 
diev  l»  preserved  at  lea:*!  in  libraries,  though  the  ordinary  and 
pnKDiscuous  uae  of  tbem  be  prohibitvd.  Furiu  impurtuotcoics 
it  viil  nut  be  anuaa  to  examine  and  consider  the  8ucces»iv« 
e&aogcfi  which  have  tuken  place  In  pmt,  hwe.     And  surely  it 

■  •rererent  thing  to  intermingle  anti'juity  with  things  present. 

But  ihi»  new  body  of  Liwa  ought  to  be  regularly  confirmed  by 

the  legislative  power  of  the  otatc ;  lest,  under  pretence  of  digeat- 

iogold  Uw9,  new  lawB  bo  eccretly  imposed. 

APIIOBISU  64. 
It  were  desirable  that  this  instaumtion  of  the  laws  should 
ha  undertaken  in  such  times  nit  are  superior  in  learning  and 
experieoce  to  those  more  nnciout  times  whose  work?  and  acts 
tbcy  revise.  But  the  revernR  of  this  Imppcaed  in  iho  work  of 
Jmllpjan.  For  it  ia  nn  unFortunnte  oinmmstaiice,  when  by  the 
tMte  mnd  judgment  of  a  le^  wl^e  and  \e^  learned  generation 
the  vorks  of  tJie  aDcientn  are  mutilated  and  reconstructed.  But 
that  is  odtn  neceiutary  which  La  not  best. 

So  much  (lieu  fur  ubt^curity  of  laws  arining  from  an  ex- 
oeetive  atid  confiLsed  accumulation  thereof.  I  now  come  to 
^lealc  of  the  ambiguous  and  obscure  drawing  up  of  them. 

PO/ihe  Cotifutcd  and  Ohtcure  Drawing  up  of  Loot. 
AniORlRM  65. 
Obaoare  drawing  np  of  laws  arisefl  either  from  their  loquacity 
aod  verbosity,  or  on  the  other  hand  from  an  cxccbb  of  coocisc- 
DCBs.  or  from  the  preamble  of  the  law  being  at  variance  with 
the  body. 
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APHOBIBM   66. 

I  ■  i.  now  spcalc  of  the  obscurity  of  lawa  wWcH  arittcs  from 
tbtfir  l>eiiig  ill  drawn  up.  The  loquacity  and  prolixity  used  \a 
the  drawing  upoflnivH  I  do  not  Approve,  For  it  doc-s  not  at  all 
necure  it«  intention  and  parpoac  ;  but  ratlicr  tbc  rrvcrsr.  For' 
while  it  tricB  to  cmnncrate  and  cjcpreaa  every  particular  ca»e  is 
•ppoattc  and  appropriat«  w»n3i4,  expecting  greater  certainty 
thereby ;  it  does  in  fact  raise  a  number  of  qucations  about  V(vd«i 
BO  that,  by  reason  uf  the  noU-i  and  strife  of  wordd,  tlic  interpret 
tatioQ  which  proceeds  according  to  tbc  meaning  of  the  lav 
(which  is  tbe  ju^tcr  nod  sounder  kind  of  interpretation)  if 
rendered  more  difficult. 

APHORI83I  67. 
Not  that  I  therefore  approve  of  a  too  concise  and  affected ; 
brevity,  as  being  tbe  style  of  majesty  and  command,  ettpeRinlly 
it)  these  times;  lest  by  chance  the  law  ebould  become  like  ai 
l/osbian  nilo.'    We  must  therefore  aim  ut  a  mean,  and  look  oDt^ 
{bra  u'ell-defined  generality  of  wnnla;  which  though  it  dc 
m  t  attempt  to  express  all  thp  cases  comprehended,  yetexdudeij 
vrith  suiiicleut  cleariiuM  tbc  cases  not  coiupruliended. 

APnURin'M  68. 

In  ordinary  lawHiind  pr  clamntion«  of  state  however,  in  which 
lawyers  are  not  generally  consulted,  but  every  man  tmst-s  to 
bis  own  judgment,  everything  should  be  more  fully  explained, 
and  pointed  out,  as  it  were  with  the  finger,  to  the  capacity  of 
the  people.  j 

APHOUISM   69.  f 

Nor  pbonid  T  at  all  npprov'  of  the  preambles  of  Ufrs,  which 

were  formerly  deemed  impertinent,  and  which  represent Ljivb dis- 
puting and  not  commnnding,  if  we  could  endure  the  ancient 
manners.  But  as  times  uow  aro,  tlicso  preambles  are  oecessarily 
used  in  moMt  cases,  not  so  much  to  explain  tlie  law,  as  to 
persuade  Pnrlinment  to  png.«  it,  and  nlftn  to  natisfy  the  people. 
But  avoid  preambles  as  much  as  possible,  and  let  the  law 
commence  with  llie  enactment.  ^ 

ATIIOKISU    70.  ^ 

Though  the  iutcntioQ  and  purport  of  a  law  may  sometimes 
be  well  gathered  from  ibe  prcfaccti  and  preamblea,  yet 
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luitudc  or  extension  thereof  shoultl  bj  oomeAD^  be  son-'hi 
bibnoe.    Fur  tlie  preamble  often  B«lc<t»  a  few  of  i  ..  ,,iKPet 
liOAble  and  apecioas  jwint*  by  way  of  example,  even  wuon  the 

containa  many  things  beanies.     Or  on  the  otbcr  band  tlio ■ 

liv  eometuDes  makes  many  restriolionti  and  limitations,  tii^^| 
Ruoos  whereof  need  not  b«  inBerted  in  the  preamble.  Wliore^^ 
krt  ite  extent  am]  latitude  of  a  law  ia  to  be  taken  from  the  htidj 
tlureof ;  for  the  preamble  of^n  either  exceetjif  or  fall«  short  of  il 

AFnuKISM  71. 
There  U  one  rery  faulty  method  uf  drawing  up  law8,  And  tbi 
1^  vheo  the  caitc  nt  which  the  law  aims  ia  fully  act  forth  in  the 
preamble;  and  then  from  the  force  of  the  word  "eucb"  or 
MKDc  like  relative,  the  body  of  tlie  law  ie  reflected  bock  upon 
the  |)reanible,  vhich  is  thereby  ioiwrtcd  and  incorporated  into 
tl*  law,  and  rendcra  it  both  more  obscure  and  lefrs  safe.  For  the 
nine  care  ie  uot  usually  employed  in  weighing  and  examining  the 

wonlt  of  the  preamble  which  ia  beatowed  on  the  body  of  the 

law  itiielf.  ^H 

But  thia  part  of  the  uncertainly  of  lawH,  nriHing  from  their 
being  iU  drawn  up,  I  will  treat  of  more  fully,  when  I  come 
Afterwards  to  the  iulerprctation  of  laws.  And  «o  much  for 
the  ofMCare  drawing  up  of  laws ;  I  must  now  speak  of  the 
methods  of  expounding  lair.  ^H 

Oftht  AfetfiotTs  of  Expouniiiny  Law,  and  Removing  Amhiguitttu 

AFHOBISU  72. 

There  are  fire  methods  of  expounding  law,  and  remoTing 

biguitie*:  namely,  by  report*  of  judgment*;  by  authentic 

tera;  by  auxiliary  books;  by  prelectiona ;  or  by  the  anewors 

and  decrees  of  learned  men.     AH  these  if  prn^ierly  iuutJtutcd 

be  of  great  service  i^inet  the  obscurity  of  laws. 


^«11 

^H  Of  the  Rfjutrtiaff  of  Judgments. 

^V  AniouiSM  73. 

^P  Above  all  thin^,  let  the  Judgments  delivered  in  the  Suprc 
and  Principal  Cuurts  on  important  cases,  eapccially  if  they 
be  dmibtfiil  and  contain  luime  difficulty  or  novelty,  be  dili- 
gently uitd  accurately  taken  down.  For  judgiucnle  are  tUo 
RQchora  of  laws,  w*  lawtt  arc  uf  the  stat«. 
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APHOBISU  74. 

Let  thia  be  tW  moUioil  oF  taking  ilofra  judgments  and  com- 
mitting them  to  wiititig.  Record  tLe  casea  precisely,  the 
juflgmentA  tbemselvefl  word  forward;  add  the  reasons  which 
tlie  judgce  allt^gc  for  their  judgmcnta;  do  not  mix  up  the 
Rulhortty  of  caece  broogbt  forward  as  example*  with  the  prin- 
cipal cane ;  and  omit  the  perorations  of  counsel,  unless  they 
contain  something  very  remarkiible. 

AFUORISM  75. 
Let  the  reportera  be  taken  trom  the  most  learned  couttsel, 
And  receive  a  liberal  salnrj  from  the  state.  But  let  not  the 
judges  themselves  meddle  with  the  reports ;  lest  from  being  too 
fuud  of  their  uwn  opinions,  and  relying  on  their  own  uuthority, 
they  exceed  the  province  of  a  reporter. 

XPQOBI8M  76. 
Let  these  judgments  be  digested  in  chronological  order,  and 
not  by  iiiothod  mid  titlen-  Fur  such  writings  are  a  kind  of 
history  or  narrative  of  the  laws.  And  not  only  the  acts  them- 
I'^^lves,  hut  the  times  also  when  they  po^ed,  give  light  to  a  wise 
judge. 

Of  Authentic  ff'riters. 
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APHOBIBM  77. 
Let  the  body  of  law  be  composed  only  of  the  laws  that  con- 
stitute tlie  Common  Low,  of  (he  coasiituttonul  kws  or  statutes, 
and  of  reported  judgiiicittA.     llcaidcs  these,  let  no  others  be 
deemed  authentic,  or  at  lea^t  let  them  be  spnringty  accepted. 

APHOHISM  78. 

Nothing  contribntee  so  much  to  the  certainty  of  laws 
^whereof  I  am  now  treating),  as  to  keep  the  aothentio  writings 
within  moderate  boimd?,  and  to  get  rid  of  the  enormftus  multi- 
tudo  of  authors  and  doctors  of  lows.  For  by  them  the  meaning 
of  laws  is  difitriK'ted,  the  judge  is  perplexed,  the  proceedings 
are  mndc  cndlrs.",  nnd  the  advocate  himself,  as  he  cannot 
peruse  and  mn^tor  so  many  books,  takes  refuge  in  abridgments. 
Perhaps  some  onp  good  commentnry,  and  a  few  classic  authors, 
or  rather  some  few  selections  fmra  some  few  of  them,  may  be 
received  as  authentic  Let  the  rest  however  be  kept  for  U9« 
•B  libmrics,  that  the  judges  or  counsel  may  in«pect  them  if 
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MocBEaij ;  but  let  tbeiD  not  be  allowed  to  be  pleaded  in  courti, 
<it  10  pass  iDto  auUiorittcs. 

0/ Auxiliary  Booh*. 

AFHOBISH  79. 

The  ecienco  and  practice  of  the  law  abould  not  be  deprived 
of  auxiliary  books,  but  mtlier  well  fumislied  wilIi  iheoi.  These 
■re  of  six  kinds;  namely,  luslitutcs :  On  Terms  of  Law  ;  Oq 
fiolea  of  liBV:  Antit^uitics  uf  Laws:  Sumuiorico:  and  Fonnn 
c£  rieadiug. 

APnoBISH  80. 

Studeota  and  novices  are  to  be  educated  and  trained  by  In- 

>litute»  to  take  in  more  readily  aud  profoundly  the  higher  parts 

of  (he  law.     Let  these  Instttutus  be  arranged  in  a  clear  and 

penpicuoud  order.     Let  them  run  through  tlic  whole  private 

law,  not  omitting  some  tbinge,  and  dwelling  too  long  ou  other!) ; 

but  giving  a  »Ught  sketch  of  all ;  bo  that  when  the  student 

eonw  to  pcnwe  the  body  of  law  be  may  find  nothing  entirely 

MD',  or  of  which  he  haa  nut  ha<l  a  sti<;ht  notion  beforehand. 

But  touch  not  the  public  law  in  these  institutes,  but  let  tliat 

be  dnwn  from  the  fountmna  tliemtielvca. 

APnoniBM  SI. 
Coiutruct  a  comRient.-)ry  on  legal  temis;  but  let  it  not 
enter  too  curiously  or  hiborioualy  into  an  explanation  oftbeir 
lulJ  •ease.  For  tlic  object  id  not  so  luuob  to  look  for  exact 
deiinitioaa  of  the  words,  oa  Tm  explanations  to  make  the  way 
eoaier  in  reading  law  buuke.  And  let  nut  lliis  treatise  be  digested 
in  the  order  of  tbu  alphabet,  but  leave  that  to  an  index  ;  and 
let  tbo  worda  which  relate  to  the  8.-une  thing  be  arranged 
(ogetber,  that  the  one  may  i>erve  to  cxphiia  the  other. 

APIIOBIRM  82. 
A  good  and  careful  treatise  nn  tiie  diHerent  ndea  of  law 
ecraducos  as  much  as  anything  to  the  certainty  tliereof;  aud  it 
descrrca  to  l>e  entniiited  to  the  ablest  and  wisest  lawyers. 
Kor  1  am  not  content  with  the  workit  of  this  kind  which  arc 
t»w  extant.  Tlic  ci>llcctiuu  should  consiat  not-  only  of  tlie 
Icotnmtm  and  well  kmiwn  rulcA,  but  of  others  likcwi^  more 
■ubtlc  and  abstnue,  which  ni.iy  be  gathered  from  the  harmony 
of  law*  and  decided  cacea;  euch  as  ore  eoraet'imcii  found  in 
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tha  brat  tables  of  cootents ;  and  are  in  fuct  tbe  general  dictates 
ofi^ntasM)^  wbkli  ruo  through  the  dificrtat  Dialtcra  of  Uw,  and 
•Ctirm  ballast 

APIIOBIMI  83. 

But  let  not  every  decree  or  poeition  of  Uw  be  tnlten  for  a 
rule ;  &«  is  oommouly  dune,  ignurantly  enough.  Fur  if  thU  were 
admitted  there  would  be  iik  many  rules  ma  laws;  for  law  b 
notliing  eine  than  a  coniiiiaiiding  rule.  Rut  let  thoae  be  coo- 
ndered  rules  wliich  lire  inherent  in  the  Terj  form  of  justice; 
and  whereby  it  cornea  tliat  for  the  most  port  nearly  the  same 
rules  are  found  in  tlie  civil  Iaws  of  different  states;  except 
perlmpa  tliat  tliey  may  iometjuna  vary  with  reference  to  the 
fumu  of  constitution.^ 

APHORISM  84. 
AAer  a  rule  hafi  been  sitateil  in  a  conciae  and  solid  form  of 
wordgj  let  examples,  and  eiich  dcci^ioru  of  caees  as  are  moat 
clear,  ho  added  for  the  explaualion ;  dUtinctioosand  exceptiona 
for  the  limitation ;  and  kindred  cases  for  the  amplification  of 
the  rule. 

APUORISU  85, 
It  is  a  sound  prccxi>t  not  to  taltc  the  Iaw  from  the  rules,  but 
to  make  the  ruk  from  the  existing  law.  For  the  proof  t9  not 
to  be  Boujjht  from  the  words  of  the  rule,  as  if  it  were  the  text 
of  law.  The  rule,  like  the  magnetic  needle,  points  at  the  law, 
but  does  not  settle  it. 

APHORISM  86, 

Besides  the  body  of  hiw,  it  will  he  of  service  likewise  to  take  a 
Surrey  of  the  antiijuities  thereof;  of  which  though  the  authority 
has periiJied,  yet  tlie  revert-tice  »till  remains.  And  by  antiquities 
of  ]aw«,  I  undci^tand  those  writings  on  laws  and  jud^rmenta, 
whether  published  or  unpubli^-hed,  which  preceded  the  body 
of  law;  for  these  should  not  be  lost.  Wherefore  select  the  most 
UKeful  of  them,  (fur  many  will  be  found  to  be  frivolous  and  un- 
profitable) and  collect  them  into  one  volume;  that  old  fiiblee,  ad 
Trcboniaau5  calls  tboiu,  may  itut  he  mixed  up  with  tlie  actual 

laws. 

ApnoKiRM  87. 

It  is  of  great  importaneo  to  practice,  that  the  whole  law  ahoutd 

be  arranged  in  onlcr  under  titles  and  hoatU  ;  to  which  refer* 

enoe  may  be  iimde  ul  ouci>,  whuu  oeca«iuu  cltall  require  ae  to  a 
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fi'^ire  bousA  pranded  for  present  wants.  Siimmnnes  of  this 
both  reduce  to  ortlor  wh»t  \s  dUpersed  in  tlie  Iftw,  and 
i>Ige  wliat  b  di0\ue  and  prulix.  But  we  muat  take  care 
tktwtiile  they  maku  men  rciidv  in  prncticc,  they  do  not  make 
llinu  idicn  in  the  K-icncr  itoelf ;  for  their  hu^iiicM  is  to  facilitate 
tilt  recollection  of  the  law,  not  to  teach  it.  Uut  these  euin- 
luneo  arc  by  all  tncaua  to  be  cuu/<tructed  with  great  care,  MV 
nncy,  and  judgment,  leat  they  cheat  the  lawi!. 

APIIOKISSI  88. 
CtJleet  the  different  forma  of  pleading  of  every  sort.  For 
tha  tt  both  a  help  t<i  practice ;  and  l>eside«i,  thcee  forms  disclose 
tb*  oneles  and  mynteries  of  laws.  For  many  things  Ue  con- 
ceiM  in  the  Uws,  which  in  these  forms  of  pleading  are  more 
ibl/  and  clearly  revealed  ;  the  one  being  as  the  fist,  the  other 
H  (be  open  band. 

0/  Antteera  and  Opinions. 

APnoiti9U  89. 
Some  mmns  should  be  devised  for  solving  and  clearing  away 
the  particuhir  duubis  wlucb  from  time  to  time  anBC.  For  it  is 
bard  that  they  who  desire  to  aecure  themselves  from  error 
■bould  iM>t  be  able  to  find  a  guide  ;  but  ihut  their  actions  mu9t 
lhcmselve«  run  tlic  riek,  tlierc  being  no  means  of  knowing  the 
kw  before  the  thing  i»  done. 

APIIOllItiM   90. 

I  do  not  approve  that  the  answera  of  learned  men,  whether 
■drocatca  ordoetors  of  law,  given  to  those  who  iisk  their  advice 
on  ft  pdnt  of  law,  <diould  hove  such  authoriry  that  the  judge 
ihoold  Qtit  be  allowed  to  dvpnrt  from  their  opinions.  Let  liie 
lawa  be  taken  from  sworn  judges. 

APUUUIKJI  91. 
I  do  not  approve  that  men  should  make  trial  of  judgmenta 
under  feigned  persons  ami  eau.<ieii,  for  the  purpose  of  ascertain- 
ing what  the  rule  of  law  will  be.  For  this  lowerv  the  majeety 
of  the  lawa  and  u  a  kind  of  prevarication.  Bedidea,  it  is  un- 
Kemly  for  judicial  proceedings  to  borrow  anytldng  from  the 
Mage. 

APUOR18M  92. 
Therefore,  let  judgmenin,  as  well  an  anewcrs  and  opinions. 
proceed  fimni  ihc  judges  alone:  the  former  in  fiue»tioTii>  on 
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policing  suitii,  ttie  latter  on  difficult  points  of  law.  And  le 
not  these  opinions,  whether  on  public  or  pri\-ntc  matters,  h  — ■ 
demaixlcd  from  the  judge«  theiniielves,  (for  tliut  were  to  ttu^M 
tli«  judj^e  into  an  adv«»cate);  but  from  tlio  king  or  state.  Le 
the  king  or  slate  refer  them  lo  the  judges.  Let  the  judge 
tlias  aut)iori»(x)  hear  the  pleadings  of  tJift  advocate*,  whethc 
selected  h^'  the  parties  thcmtKlvcs,  or  (if  nece&aary)  appointeiSB 
by  the  judges  thctueelvce,  and  tlie  argumeDts  oo  both  sidee ;  ^ 
and  after  deliberating  on  the  oue  tet  tlicna  dcUrer  aod  declare  ^ 
the  law.  Let  these  npinionu  be  recorded  an<l  published  among  ' 
judgments,  and  be  of  equal  authority  with  them. 

Of  PreUeliont. 

APUOHtSH  93. 
X*4t  the  lectures  and  exerciues  of  those  who  stady  and  hibour 
at  the  law  be  so  ordered  and  instituted,  as  rather  to  set  legal 
questions  and  controventici;  ut  rest,  ihau  to  taim  and  excite 
them.  Fur  at  present  there  are  nottiing  but  BchooLi  and  in- 
BtitutioDs  for  multiplying  altercations  and  controversies  on  points 
of  law,  Si  if  for  the  display  of  wit.  And  thia  ovU  i»  abwi  au 
old  one.  For  it  wan  llkewLte  the  pride  of  antiquity,  as  by  sects 
and  factious,  to  keep  alive  a  nuiuher  of  questioui  of  law,  rather 
than  to  settle  them.     Let  this  however  be  provided  against. 

Of  IneoKsittency  of  Judtfotents. 
ArnoRi»(M  94. 
iDCOOfietcncy  of  judgments  arises  either  from  on  imtnnlure 
and  hasty  deoision,  or  from  the  rivalry  of  Courts,  or  from  a  bad 
and  igiinmnt  re|K)rtinj;  uf  jndgmL'Dt«,  or  from  too  great  facility 
being  given  for  llielr  revtrj^d.  Cnrc  tlicrcforo  should  be  takon 
diat  judgment*  proceed  after  mature  dclibemiiou ;  that  courts 
prcgcrve  iniinml  recpect  for  one  another:  that  judgments  be 
faithfully  and  wisely  reported  ;  and  that  tlie  way  to  a  repeal  of 
judgment*  be  narrow,  rocky,  and  as  it  were  paved  with  flint 
Btones. 

AFIIOKISM   dd. 

If  judgment  be  given  on  any  ease  in  a  principal  court,  and 
B  Bimilar  case  occur  in  any  other,  do  not  proceed  to  po^a 
judgment  till  a  consultation  has  been  held  in  «om«  general 
aasoiably  of  tlie  judgt'i*.  For  if  it  be  timt  jjrenous  deeiBions 
XDU8C  be  rcscindcti,  at  least  let  tliem  be  interred  with  houour. 
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ArnoHisH  96. 

T^t  Courts  ehould  fence  and  dispute  about  jun^diction  ia 
natoisl  tu  bumaoitjr ;  the  rather  bocntiKO  ofa  fouliah  doc-Lnuo,  llint 
it  ii  the  psrt  of  a  good  and  ucthu  Judge  to  extend  tlie  jurisdic- 
tioBof  hie  Court;  which  stimulates  the  disease  and  applies  a 
sjiur  vhvrc  a  bit  i^  iieedt-d.  But  tliut  through  this  epirit  ol 
oonteatioo  courts  eliould  freely  rescind  each  other's  judgraculs 
Qwlgmeotd  having  nothin<;  to  do  with  the  question  of  juria- 
£d)on)  is  an  intolerable  evil,  thut  should  by  all  means  be  put 
iim  by  kings  or  senates  or  governments.  For  it  id  a  most 
ptttuciiOiis  example,  that  courts,  whose  bosinefia  it  is  to  keep  the 
■bj«ct8  at  peace,  shonld  be  at  war  with  one  nnother. 

APHOBIBU  97. 

Let  not  the  way  to  a  repeal  of  Judgments  by  appeals,  writs 

of  nror,  new  triab,  and  the  like,  be  much  too  easy  and  open. 

Snse  bold  tliat  a  suit  »houId  be  withdrawn  tu  a  hij^bcr  court, 

■a  (|mte   a  now    CAit^c,  ttic   previoua  Judgment  boinf;   cora- 

filetclj  kid  aside  and  euiipcndcd.     Others  are  of  opiniou  that 

Ae  jud^ent  it«clf  should  rcmsin  in  full  force,  whilst  only  it* 

exwntioD  should  be  deferred.      I  do  not  like  either  of  those 

»sv«;  unlcw  the  courts  whei-ein  judgment  has  been  delivered 

be  of  a  low  and  inferior  charucler;  hut  I  would  railier  let  both 

thejiiil;^iont  stand,  and  the  execution  pmeeed,  the  defuudant 

flair  giving  oeourity  for  costs  and  damages  if  the  judgment  be 

rrrcned. 


This  Title  then  touching  Ccrtiiinty  of  Laws  shall  stand  a»  a 
model  of  the  rest  of  the  Digest  which  I  have  in  mind. 

But  here  I  have  concluded  Civil  Knowledge  (as  fnr  as  I 
luTC  Utought  right  to  bikiidle  it),  and  tiigrlher  with  it  Human 
Fldloaophy,  and,  with  Human  Philosophy,  Philosophy  in  Ge- 
Dcral.  At  length  therefore  hiivitig  arrived  at  some  ])ikui<c,  and 
looking  boick  into  those  things  which  I  have  passed  through, 
this  treatise  of  mine  seems  to  me  not  unlike  those  sounds  and 
preludea  which  musicians  make  while  they  arc  tuning  their 
in«truments,  and  which  produce  indeed  a  banh  and  unpleuicg 
suund  to  The  ear,  but  ton-l  to  make  the  um^tc  sweeter  after- 
ward!!. And  thu!)  have  I  intended  to  employ  niy.4(>lf  in  ttminr; 
the  harp  of  tl»e  mu«e?  and  rcdtieing  it  to  perfect  hnrmony,  th»t 
henaflcr  the  stringe  may  he  touched  by  a  better  hand  or  a 
■  better  quiU.     And  surely,  when  J  net  before  me  t\ie  coniittion 
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Ill'  t\n'?c  tiiuc^,  in  whicl)  learning  seems  to  have  now  made  her 

'Iiiril  vi^ilntioii  (u  men  ;  and  wlicn  at  tlic  same  time  I  atteDWelf 

Itcliolil  with  wimt  liol|)d  ami  assistances  she  is  provided;  as  tbe 

vivacity  and  iJiililiinlty  of  Ihe  many  wita  of  this  age;  the  ni)ble 

muniinicnt."  i)f  ancient  writers,  which  shine  like  bo  many  lighti 

lit't'orc  lis  ;  the  art  tif  priiitinf^,  which  Iiriiigs  books  within  readl 

ufini'ii  of  all  I'ortniie^i ;  the  oi>cncd  hosmn  of  the  ocoan,  and  tbe 

worlil  travflhil  over  in  every  part,  wherelty  multitudes  of  ci- 

ptM'lmciits  unknown  to  tho    uncicntci  have  been  disclosed,  and 

an  iinniL'ni^c  niai^s  added  to  Natural  History;  the  leisure bme 

which  the  greatest  wits  in  the  kingdoms  and  states  of  Europe 

Kvcrywhore  have  at  their  disporsal,  not  being  so  much  employed 

ill  civil  biisini.'ss  as  witc  the  Greeks  in  ro,*j»ect  of  their  popular 

gitveriiniout.'^,  and  the  liomans  in  ri'-spcct  of  the  grcatncM  of 

thfir  numardiy;  the  peace  which  IJritain,  Simin,  Italy,  France 

ttii)  at  hi>t,  and  many  other  countries  now  enjoy  ;   the  consump* 

liiin  and  exhjin^tion  of  all  that  can  be  tliou^rbt  or  said  on  rclijnow 

ijueftions,  wliieh  have  so  long  diverted  many  men'a  minds  from 

llii;  study  of  other  arts ;  the  excellence  and  perfection  of  )"Mir 

Majesty's  learning,  which  ealU  whole  flocks  of  wits  around  yon, 

:is  birds  voiind  a  pha>nix  ;  and  lastly,  the  inseparable  property  of 

time,  ever  more  and  more  to  disclose  Truth;  I  cannot,  I  fSJ, 

when  1  rellect  on  these  things  but  be  raised  to  this  hope,  diattiii 

third  period  will  far  surpass  the  Greek  and  Koman  in  learning; 

if  only  men  will  wisely  sind  honestly  know  their  own  strcnglli 

and  their  own   weakness:  and  take   Irom  one  another  the  ligtt 

»'f  invention  mid  not  the  fire  of  contradiction;  and  esteem  tie 

iiK[iiisition  of  truth  as  a  noble  enterprit»e,  and  not  a  plLtsui* 

or  an  orniiment  ;  and  employ  wealth  and  magnificence  ou  thingi 

ol  wurlh  and  excellence,  not  on  things  vulgar  and  of  popuW 

estimation.     As  for  my  labours,  if  any  man  shall  please  him- 

>elf  or  others  in  ihu  reprehension  of  them,  they  shall  make  at  iD 

•■vents  that  ancirnt  and  patient  request,  "  Strike,  but  hear." 

Let  mill  rf]iieh.iid  them  as  much  as  they  please,  if  only  iktj 

obsi-rve  and  weigh  what  is  said.    For  the  appeal  is  lawful,  tlioi^li 

perhaps  it  niay  imt  bo  necesi-nry,  from  the  first  cogitations  of 

men  to  their  see.md,  and  from  the  present  age  to  posteritT. 

Now  let  iw  come  t..  that  learning  which  the  two  former  periodi 

have  not  been  so  bhssed  as  to  know,  uamely,   SaertJ  and 

irupind  Divinity,  ibo  nio^t  noble  Sabbath  and  port  of  aU  meni 

labours  and  l>creprinali.ins. 

'    vim.  \iiT\u,w\-.*,c.  w. 
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BOOK     IX. 

CHAP.  L 

7h  BhiaioHS  of  Inspired  Dhimi;/  tire  omitted  — Introduction 
miy  is  HUtde  to  three  DfficifTtts ;  wameh/,  the  Doctrine  concem- 
dt^  the  Legitimate  Vic  of  the  Human  Hfuon  in  Dioiiu  Sah- 
jittt ;  the  Doctrine  evncerning  tfie  D'^rees  of  Unit^  ia  the 
Riiydom  of  God;  aud  the  Emanationa  of  tltr  Scriptumt. 

Suute  DOW,  most  excellent  king,  thut  m;  littlt.'  bark,  euch  u 
it  u,  hM  flailed  round  the  wbole  circumference  af  tUe  old  and 
Btw  world  of  ecicuoc*  (vr  ith  wlint  euccfss  and  fwrtmic  it  is  for 
poMerity  to  decide),  what  remains  but  tliat  hnviiig  at  length 
tniKi  my  oourae  I  should  pay  my  vowi<?  But  there  ^till 
femiM  Sacred  or  Inspired  Divinity;  whereof  ho»-c\'cr  if  I 
pwMd  to  treat  I  eholl  step  out  of  the  baric  of  hunmn  rcimon, 
Mid  enter  into  the  rftip  of  the  church  ;  which  i^  only  able  by 
ihelMTine  eoinpasa  to  rijchtfy  direct  its  cour=e.  ^'either  will 
tiuilirt  ofpliilosophy,  which  Iinve  hiih^rto  so  nobly  ^honc  npnn 
BS)Uy  longvriiupply  their  light  So  thut  on  thici  subject  also  it 
»ill  be  ua  well  to  keep  eilenee.  I  will  accordingly  omit  Iho 
yrofCT  diritiioas  tliert-of,  conlribuiiii};  however  a  tew  romnrks 
■poB  it,  according  to  my  atcnder  ahitity,  by  wuy  iif  pnyinir  my 
TQvg.  And  I. am  the  more  inclined  to  do  thi^,  because  in  the 
Wy  of  TTieoIogy  I  6nd  no  region  or  district  entirely  iti'i-crt  and 
lucoltivatcd ;  auch  ha.s  been  the  diligence  of  man  in  »»wiDg 
vheat  or  lures. 

I  will  pnjpwsc  therefore  three  Aiiiicndiccs  of  Theology,  which 
troat,  nut  of  the  matter  concerning  which  tho(ilo<;y  gives  or 
gire  iDformation ,  but  ouly  of  the  manner  in  which  the 
tioo  \e  imiMirti^d.  I  will  nut  however,  a»  in  other  like 
<uea,  either  introduce  examples  or  give  precepts.  That  I  will 
Imvc  to  tbeologiacs ;  for  these,  a&  I  have  aaid,  are  only  in  tba 
fhoe  of  vom. 

Tbe  prerogative  of  God  comprehend?  the  whole  man.  extead- 
ia|[  to  the  rea«on  tm  wtll  a*  to  the  »il1 ;  that  mnn  may  deny 
kiBwlf  enlirely,  and  draw  ntar  unto  God.  Wliin-forc  jw  wo 
*e  bound  to  obey  the  divine  law  though  we  find  a  reluclulton  in 
^r  will,  M>  are  we  (o  believe  Ilia  wor<l  though  we  find  n  reliio- 
Mioo  in  oar  rconon.    For  if  we  believe  only  ihat  which  i« 
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ngreeable  to  our  sense,  we  give  coiuent  to  tlie  matter  and 
to  iHe  author,  which  \^  no  more  than  we  wouIJ  do  to  a 
jKcted  witnps!<.     But.  that  fuith  w[ii<:h  v/ns  accounti-d  to  Al 
liatD  for  rig]itcoiisnc88  vru  uf  euch  a  nature  that  Sarah  laug 
.it  it,  who  thproin  wan  an  imase  of  natuntl  reason.     The 
discordant  therefurc  and  iiicrcdihlc  tlii-  Div'mc  oiyBt^rv  i», 
more  honour  is  shown  to  Qod  in  believing  it,  and  the  nobler] 
iho  victory  of  faith.     Nay,  even  sinnere,  ll»e  more  they  arci 
pressed  in  their  conseicncc,  tru«ting  ncvertliclc«e  to  be 
ihrougit  the  mercy  of  God,  the  more  do  they  honour  Ilim  ; 
111!  despair  iit  a.  kind  of  reproach  toward!)  Q<hI.     Honbeit,  ifl 
will  inily  consider  it,  tt  Is  more  worthy  to  believe,  tbau  to] 
as  we  DOW  knon'.     For  in  knou-led^  man's  mind  suffein 
aeniie  wliich  is  the  I'eflection  of  things  miuerial,  bnt  in  faith 
Bpirlt  euffera  from  spirit  which  is  a  worthier  agent.     Other 
it  is  in  the  Blnte  of  man  glorified,  for  then  faith  shall  cease,  i 
we  shall  know  even  aa  we  are  known. 

Wlicrefore  wc  conclude  that  Sacred  Theology  oticrbt  to 
derived  from  the  word  and  oracles  of  God,  and  not  from  I 
light  of  nature,  or  the  diotntes  of  reason.    For  it  is 
"  The  heavens  declare  the  glorj*  of  God,'''  hut  it  is  noi 
nriUcn,  "  Tlic  bcavcns  declare  the  will  of  God ;  "  but  of  I 
ta  Boid,  "  To  the  law  and  to  the  testimony  ;  if  men  do  not 
cordinj!  to  lliis  word,  &&"'      And  Ibis  holdc  not  only  in  tl 
{treat  mystcrie-!  which  concern  the  Deity,  the  Creation,  and ' 
Itcdemption ;  but  it  pertaine  likewise  to  a  more  perfect  ii 
pretalion  of  the  moral  law,  "  Love  your  enemies ; "  "  do  i 
fo  them  that  hate  you,"  and  eo  on  ;    "  that  ye    may  hc 
children  of  your  father  who  is  in  heaven,  that  sendeih 
upoii  the  just  and  the  unjust."*     To  which  words  this  appli 
may  well  he  applied,  "  that  they  do  not  sound  human  "  * ;  sii 
is  a  voice  beyond  the  light  of  nnture.  Again,  we  nee  the  heat 
poet»,  especially  when  they  discourse  of  ihe  pasxions,  ofien  cx[ 
tulatc  witli  laws  and  moral  doctrines  (which  yet  ore  for  more  i 
and  indulgent  than  the  divine  lawa),as  if  they  were  contradict 
and  malignant  to  the  liberty  of  nature;  "  What  flature 
^m   the  envious  laws   deny.""     So  etud  Dendami»  tbe  Ii 
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Alexander'a  messengers,  "  l"hat  be  hsw!  heard  eomewhat  of  the 

Dane  of  Pytliiigaraa  and  some  other  wiae  men  of  Greece,  and 

tbit  he  held  them  for  excellent  men ;  hut  that  they  hjul  a  fault, 

vrkkb  was  that  they  had  too  great  reverence  and  vcneratiim 

for  a  kind  of  phaatom,  which  they  called  law  and  maanero.''' 

"Wherefore  it  roust  be  confcpsed  that  a  great  part  of  the  moral 

lav  is  higher  than  the  light  of  nature  can  nepirc  to.     Never* 

llteleM  what  tR  mid,  that  man  ha^  by  the  light  and  lav  of  nature 

Dine  notions  of  virtue  and  vice,  justice  and  injusttee,  good  and 

«il,  IB  most  true.     For  we  rourt  observe  that  tlie  light  of 

omre  in  lued  in  two  several   semes;    the  one,  as  far  as  it 

frii^  from  MDse,  induction,  ivasoa,  argument,  according  to 

Ac  laws  of  heaven  and  earth ;  the  other,  as  far  as  it  l!a.qhefl 

tfm  the  npirit  of  man  by  an  Jnwnrd  instinct,  according  to  the 

kw  of  coDScience  ;  which  ii<  a  eparb  and  relic  of  his  primitive 

unI  onginal    purity.     And  In  this   latter  sense  chit-fly    does 

Ac  Kwl  partake  of  some  light  to  behold  and  discern  the  pcr- 

fectioo  of  the  moral  law  j  n  lii^ht  however  not  altogether  clear, 

bateudi  as  eulBces  rather  to  reprove  the  vice  in  some  meosurei 

Ibn  to  give  full  information  of  the  duty.     So  then  rcligioa, 

•Iirtlur  coneidercd  with  regard  to  morals  or  mysteiics,  de- 

pnida  OD  revelation  from  God. 

The  DSC  notwithstanding  of  reason  in  spiritual  things  is 
naaifbld  and  rery  general.  For  it  is  not  for  nothing  that  the 
Apottle  called  religion,  *'  Our  reasonable  service  of  God.**' 
If  re  review  the  types  and  ccremoaies  of  the  old  law  we  see 
lUl  they  were  full  of  reason  and  signifieatton,  differing  widely 
Ova  the  cerenMinies  of  idolatry  and  magic,  whi^h  were  like 
nmU  luid  non-tugnificandt,  mostly  without  meaning,  and  not 
even  flaggeAtive  of  anything.  But  especially  the  Christian 
fahli,  aa  in  all  tJiings,  so  in  this  is  pre-eminent;  hohling  the 
goUen  mean  tooching  the  uee  of  rcaeon  and  discu^ion  (the 
dnid  of  reason)  between  the  law  of  the  heathen  and  the  law 
(f  llahomet^  which  embrace  the  two  extremes.  For  the  rc- 
fi^  of  the  heathen  had  no  oonatant  belief  or  confeauon; 
ud  tlie  religion  of  filahnmet  on  the  other  side  intordicts 
Kgnnent  altogether;  90  that  the  one  has  tlie  very  face  of 
•igne  and  manifold  error,  the  other  of  cmfty  and  cautious 
■DfortorQ;  whereas  the  holy  Christian  faith  both  ndniits  and 
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Kjpcu  tlic  use  at  reason  and  dlsputaUmi,  but  acconling 
jiisl  limltatlontii. 

The  ui$e  uf  Iiiiiiian  reaMin  in  matters  of  religion  is  of  tvl 
Morte;  die  fumier  iii  llie  exj>knatii>n  of  ttie  oiy^Ierr,  the  laltei 
iutlic  uit'trciicfs  dcrivfd  from  it.     With  regard  to  the  e5ti>li»iia-" 
tloD  of  the  myateric!*,  we  Bce  that  God  vouchsafes  to  desceod  tdfl 
the  weakness  uf  our  apjireheneion,  by  so  cxpreaeitig  his  niTGtencfiai 
tbftt  they  amy  be  uioat  seuiuble  to  ua ;  and  by  gralUi^  bis  reve— ' 
0  latiuas  upon  tbe  uotiune  and  oonceptioiu  of  our  reatuo;  and  by — ' 
applying  bid  inspiratitms  to  open  our  understanding, ««  tht?  form 
of  the  key  to  the  ward  of  tlic  lock.    But  here  we  ought  by  no 
means  to  be  wanting  to  ourselves ;  for  aa  God  uses  tJie  help  of 
our  reason  to  illuuiinntn  us,  so  should  we  likewise  turn  it  every 
way,  tliat  we  may  be  luore  capable  of  reccivio;;  and  understaod- 
ing  His  tnysteries ;  provided  only  tlutt  tlic  mind  be  enlarged,  to- 
cording  to  it«  capacity,  to  the  grandeur  of  the  mysteries,  and 
not  tlie  luyetcnea  contracted  to  tlie  narrowness  of  the  mind. 

But  wiUi  regard  tu  InfcrcDccs,  we  shoitld  know  that  tbcro  it 
allowed  us  a  use  of  reason  and  argument  (in  regard  to  mysteries) 
secondiiry  nad  respecUie,  though  not  original  and  absolute.  For 
afWr  the  articled  atid  priuciplea  of  religion  have  beeu  set  u 
their  true  place,  so  as  to  be  completely  exempted  from  the  ez- 
aminatiou  uf  reuaoa,  it  10  then  permitted  us  to  derive  and  deduce 
inferences  firom  them  acconliiig  to  their  analogy.  la  nature 
indeed  tlua  holds  not.  For  both  the  principles  UicmMlvefl 
ezaininable,  though  not  by  a  syUogiam,  yet  by  induction;  ai 
beudes,  tlin^ne  snine  princi|tlcs  have  no  dtacordan<;e  witb  reasoD 
so  that  the  IJrat  and  miildle  propo«itJoiiit  are  derived  from  tb«] 
sauic  (buiitaiu.  Ii  is  udierwiee  in  religion,  where  the  first  pr 
fKuutions  are  not  only  setf-ei intent  and  Relf-iinpportiDg ;  hut 
likewise  unamenable  to  that  reason  which  deduces  conaequeut 
proiiusilione.  Nor  yet  does  this  hold  in  religion  alone,  but  abo 
in  other  ecleucea  both  of  a  greater  and  nmaller  nature ;  namely^ 
wherein  the  primary  propositions  are  arbitrary  and  not  positive! 
for  in  ihv^e  also  there  can  be  no  use  of  absolute  reason.  For  V4 
see  in  games,  as  chees  or  tlic  like,  that  the  first  rules  and  lai 
arc  merely  positive,  and  at  will;  and  tJiatthcy  must  be  receive 
as  they  ore,  and  not  disputed ;  but  bow  to  play  a  ekilful  aad 
winning  game  is  ecientiiic  and  rational.  So  io  human  lui 
there  are  many  masim»,  ns  they  call  them,  which  arc  mere  Placet 
of  Law,  dependent  on  aulliority  rather  than  upon  reason,  and 
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Aetefon  Dot  to  be  tliqiutcd.  But  what  ismost  jiut,  not  nb- 
•fjutcly  but  relatively  (that  is,  according  to  these  maxime), 
tiat  is  a  nutter  of  reason,  and  opens  a  wiiJe  field  for  disputation. 
SmIi  ther«for«  \i  that  ec«on(]Ary  reason  ivbich  hoA  place  in 
IMmity,  which  is  grounded  upon  the  Placets  of  God. 

But  &fi  the  uae  of  the  human  reason  in  thinga  divine  is  of 

two  Icindt),  BO  likewit!c  in  the  u»e  there  are  two  klndii  of  excesfi; 

Ow  one  wben  It  inquires  too  curioudy  into  the  manner  of  the 

■yitery ;  the  otlier  when  the  same  aulhoriiy  is  nttnched  to  in- 

(ranees  as  to  prluclples.    For  he  may  appear  to  ^e  the  disciple 

(fXicodemuawho  per-iiiits  in  asking,"  How  can  a  man  be  born 

•Wo  be  ill  old?"'     And  he  can  be  nowise  considerefl  the  dis- 

dpk  of  Paul  nlio  does  not  &ometin)<>8  insert  in  hi?  doctrines, "  I| 

M  the  Lord ; "  or  again,  "  According  lc»  ray  counsel ;  "  '  which 

Hj-le  i»  generally  suited  to  infcrencca.     Wherefore  it  appears 

tome  that  it  would  be  of  eppccial  use  and  benefit,  if  a  temperate 

ud  careful  treatise  were  in-ititutcd,  which,  atn  a  kind  of  divine 

Upe,  ahinild  lay  dowo  proper  precepts  touching  the  use  of 

btinuD  reason  io  theology.     For  It  wuutd  act  aa  an  opiate,  not 

oolj  to  lull  to  sleep  the  vantly  of  ctiriuns  speculations,  vrhcre- 

vith  ncnetlmes  tlic  BchooU  labour,  but  aUo  in  some  degree  to 

■■Riage  the   fury  of  controversies,  vrherewith  the   ctiurcb  i» 

tnnbled.     Such  a  treatise  I  rtckou  among  the  things  deficient ; 

lad  call  It  SophroM,  or  The  Legitimate  Use  of  Human  titatoH 

w  Divine  Sub^tt. 

It  i»  of  extrane  importance  to  the  peace  of  the  Church,  that 
the  Chrtattan  oovcmint  ordainod  by  our  Saviour  be  properly 
and  clearly  explained  in  those  two  heads,  which  appear 
tocncwhat  diacurdunt ;  whereof  the  one  laya  down,  "  He  tiiat 
b  not  with  ub  U  a^iiut  us ; " '  and  the  other,  "  He  that  U  not 
^iiotft  as  13  with  us."*  From  this  it  is  evident  that  there  are 
wme  articles,  wherein  if  a  man  dissent  he  is  placed  beyond  the 
fade  of  the  covenant;  but  that  there  arc  others  in  which  li*> 
nay  dtaseni,  and  yet  retnnin  within  it.  Por  tbe  bonds  of  the 
.Cfariatkui  Commnnion  are  set  down,  "one  Lord,  one  Faith, 
>e  B^>UBni,  &C.,"*  not  one  Ceremony,  one  Opinion.  So  we 
the  coAt  of  our  Saviour  was  without  seam,  but  the  gnr- 
Mont  of  tlie  church  was  of  diver*  colourH.     The  chaff  abuuld 
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be  wiomied  Troin  tlie  com  in  tbe  eAr,  but  the  tiures  iliouU  not 
bt!  puUtnl  up  fruiD  the  corn  in  tbe  &c\d.  Motm,  vrhen  be  ttT  ihi  I 
Egyptian  fighting  with  the  Israelite,  JiJ  not  say,  "Wbj' 
strive  ye  ?"  but  drew  hi»  sword  iind  slew  the  Egyptian.'  Brtl 
when  he  saw  the  two  lerocUtes  fighting,  tlioiigb  it  were  MtJ 
possible  for  both  to  be  in  the  right,  yet  he  addrcsfics  themt 
*' Ye  are  brethren,  why  Btriye  ye?"  And  therefore  on 
eonaidcratiooK  it  appeara  a  thing  of  great  use  and  importUH.] 
veil  Co  define  what  and  of  what  latitude  those  poiat«  arc,  vhicii  I 
disincorporate  men  from  the  Church  of  God,  and  escommtHJ 
Bicat«  thctn  Irom  the  commuaioa  of  the  foithfuL  And  if  any  osB 
think  that  thid  haa  alrcndy  been  done,  let  him  think  again  mil 
again,  and  any  whetlier  it  has  been  dune  with  sincerity  anlj 
inodemtion.  &fcanwhile  if  n  man  tnlk»  of  pence,  he  ii  raft 
like  to  get  Die  answer  of  Jehu  to  the  measage,  {"  1b  it  peace, j 
Jehu?")  ""WTiat  hn*t  t3iou  to  do  with  peace?  turn  thtei 
behind  me;"*  for  it  is  not  peace  but  party  that  moM  moij 
care  for.  Neverthe1e»!i  I  have  thought  right  to  set  doni 
among  the  deficients  a  treatise  on  the  degrees  of  Umty  is  tffj 
kintjttom  of  God,  being  as  a  wholcoome  and  profitable  luda-] 
taking. 

Since  the  Holy  Scriptures  arc  the  principal  aoureea  rfl 
infunnation  in  theology,  we  must  eapccially  look  to  thcirl 
inteqiretation.  And  I  "n  "«t  w^-  fipBpIrjng  of  the 
thority  of  interpn^ting  iJiemj  which  rcetg  inihe  con 
the  church ;  but  of  the  manner  thereof;  wtiicii  u 
■orta;  methodical  and  free.  For  thU  diTtne  water, 
excels  «o  much  that  of  Jacob's  well,  i»  drawn  forth  and 
ployed  much  in  tho  some  manner  a»  aatural  water  ia  oot  of  j 
welUand  fountains.  For  it  is  either  first  forced  up  into  cis 
wliODce  it  may  be  conveniently  fetched  and  derived  by  pipe$  fofj 
use;  or  el^e  it  is  poured  into  bucketti  and  vesicle  to  be 
as  it  is  wanted.  The  former  method  ha*  In  the  end  produc 
to  ue  the  scholastJad  divinity ;  whereby  divinity  has 
reduced  into  an  urt,  as  into  a  ciateru,  and  the  streams 
doctrines  and  posillons  have  been  derived  and  conveyed 
thence  to  water  every  part.  But  iii  the  free  way  of  interp 
ing  Scripture,  there  occur  two  pxccsac^.  The  one  presupf 
such  perfection  in  Scripture,  that  oil  philosophy  likewise  »ltouli 


'  Eiod.  II.  1 1. 


'  9  Ktiift,liE,  1», 


THE  KINTH    BOUK. 


117 


be  derived  from  its  sources;  as  if  all  oUicr  pliilosophy  wi?re 

•ooeilung  profitne  and  heatlien.    Tbis  Juteiiiper  lias  prlucipHlIy 

grown  up  ia  the  twiiuol  of  Faraceli^ud  aiid  sume  utliers;  but 

tbe  bc^nningit   thereof    came   from    the    Kabbis  and    Caba- 

luta.    Bat  these  men  do  not  gmia  their  object ;  and  ituttead  of 

j^riog  honour  to  the  Scriptures  as  thi-y  »up()05c,  they  rather  em- 

hue  and  pollute  them.     For  to  seek  tho  maleriate  hearen  and 

earth  in  tbe  word  oF  God,  (whereof  it  is  etad,  "  Heaven  and 

e«tli  shall  pass  away,  but  my  word  ehall  nut  paes  away'"),  is 

ntlaly  to  seek  for  temporary  things  amongst  ctrrnal ;  and  as  to 

Kek  divinity  in  philoflophy  ia  to  seek  tlie  living  among  the  deodt 

•olo  Mck  philosophy  in  divinity  i«  to  »eek  the  dead  among  the 

hiag.      The   other  method    of    interpretation   which    1    set 

inn  as  an  excess,  appears  at  the  finit  glance  sober  and  modeet, 

frt  in   reality  it  both  dishonours  the   Scriptures  tliomeeveB, 

ad  It  very  injurioug  to  the  Church.    Tliis  is,  (in  a  word,)  when 

ibe divinely-inspired  ScripturcR  are  explained  in  the  Haiiie  way  as 

lomaa  writings,  But  wv  ought  to  remember  that  there  are  two 

dni^  which  are  known  to  God  the  author  of  the  Scriptures, 

bnt  unknown  to  man  ;  namely,  the  HecrctK  of  the  heart,  and  the 

isooeseioiu  of  time.     And  therefore  as  the  dictates  of  Scripture 

■re  written  to  the  hearts  of  men,  and  comprehend  the  vicissitudes 

rf  all  ages;  with  an  eternal  and  certain  foreknowledge  of  nit 

bcresjcs,  contradictions,  and  differing  and  changing  estates  of  the 

niufch,  as  well  in  general  as  of  tho  individual  elect,  they  arc 

iwtlo  be  interpreted  only  according  to  the  latitude  andobvious 

fense  of  Uie  place ;   or  mth  respect  to  the  occasion    where- 

M  the  words  were  uttered ;    or  in  precise  context  willi  the 

vordl  b«forc  or  after ;  or  in  contemplation  of  the   principal 

Mope  of  the  p<u>8sge ;  but  we  nmet  consider  them  to  have  in 

tbemaelves,  not  only  totally  or  collectively,  but  distributivcly 

also   in    chiuscs  and  words,   infinite  Hprings  and   t^lreams  ol 

daetriaeBf  to  water  every  p&rt  of  the  Church  and  the  i^ouU  of 

the  foJllifuL     For  it  has  been  well  observed  that  die  iinswers 

[of  our  Saviour  to  many  of  the  questions  which  were  pro- 

Ipoaadcd  to  Him  do  not  appear  to  the  point,  but  an  it  were 

fimpertineDt   thereto.      The   reajwn   whereof  is   twofold  i    the 

[one,  thai  knowing  the  thoughts  of  his  queslionere  not  as  we 

do  by  their  words,  but  immediately  and  of  himself,  he 
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answered  their  thoughts  nnd  not  their  words;  tbe  othtr, 
thnt  He  did  not  «]>«ak  only  to  the  pcrsono  then  prewnt,  but 
tu  us  aloo  now  living,  and  to  men  of  erery  age  nnd  nation 
to  whom  ttie  Gospel  wu  to  he  prencheth  And  this  aim  liokb 
good  in  other  juiseftgcs  of  Scripture. 

Having  made  then  tliese  preCitory  remarks,  I  come  to  tluE 
troatlfle  which  I  pronounce  dcficieDt.  There  are  found  indeel 
among  theological  writings  too  many  hooks  of  coatrovErsiee,! 
greut  visuiA  u(  that  tlicology  whluli  I  have  termed  PotitiT^ 
oommun  placet-,  special  tractn,  cased  of  conscience,  »ermoD«  vol 
homilleH,  and  many  prolis  commentaries  upon  tlie  Scri[fttiie& 
But  what  we  want  U  n  couciae,  eound,  and  judicious  collee- 
tloa  of  unuotationtf  and  uWcrvation^  oti  imrticular  texts  tt 
Scripture;  neither  dilated  into  common  places,  nor  duuDg 
after  coDtroverdieo,  nor  reduced  into  method  of  art,  but  en- 
tirely unconnected  and  natural.  It  \s  indeed  a  thing  sooDCtimos 
found  in  the  mure  learned  gcrmonjii,  which  for  the  most  part  da 
not  Li»t;  but  not  yet  introduced  into  books,  which  may  bl 
handed  down  to  posterity.  Rut  certainly,  as  winc«  nhlch  lov 
gently  from  tlie  first  treading  of  the  grape  are  sweeter  ihn 
those  which  are  squeezed  out  by  the  wine-prem;  because  tbesi 
last  have  some  Uksle  of  tlie  stones  and  tkin  of  the  grape;  M 
thoee  doctrines  are  very  sweet  and  healthy,  wliich  flow  fwro  * 
gentle  prceaure  of  the  Scripture?,  and  arc  not  wrcRtcd  to  coo- 
troveraics  or  coninimi  places.  Such  a  trcali.-««  then  I 
denominate  t/te  Etnauatiuus  "J'tfte  Scrijjturei. 
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Now  therefore  have  I  made  as  it  were  a  srmall  globe  of 
intellectual  world,  as  faithfully  as  I  could;  with  a  nota  uiA 
description  of  tliosc  parts  which  I  find  citJier  not  eon«itanil]r 
occupied,  or  not  well  cultivated  by  the  labour  and  induitrj^  oC 
man.  ^Vherein,  if  I  have  in  any  point  receded  from  tb9| 
opinion  of  the  ancicntA,  let  it  be  understood  that  1  hare  dooO 
so  not  fromade=ircof  innoviitioQ  or  mere  change,  but  of  diang** 
for  the  better.  Fur  I  could  not  be  true  and  constant  t^ 
myself  or  the  argument  I  haniUe,  if  I  had  not  delcrminwl  W* 
add  as  much  as  I  could  to  the  inventions  of  others;  bcin^ 
however  no  less  willing  that  my  own  invcotiooe  should  h^ 
Burpaned  by  posterity.  Itut  bow  fair  1  am  iu  this  mattes' 
may  appear  from  this;  thnt  I  have  propoaudcd  my  opinioos 
everywhere  naked  and  uiutrmed,  without  seeking  to  prejudice  the 
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liberty  of  men's  judgmcnta  by  dUpiitcs  and  confiifntioii^  For 
intajthing  which  is  well  tot  down,  I  am  in  good  hope  liiat  if 
the  fint  r«wIiog  move  a  scruplu  or  objection,  the  second  neailinj 
■ill  of  itaelf  make  an  answer.  And  in  tho^  thing!)  wherein 
I  h  lit!  h«en  toy  lot  to  err,  I  am  sure  T  !ut%-c  not  prejudiced  tlio 
tnth  by  litigious  arguments  ;  which  coDuuonljr  hftve  tills  cffoet, 
llmt  they  ndd  lutboricy  to  error,  and  diminish  the  authority  of 
^  which  is  well  invented ;  for  question  is  an  hnnonr  to  fiil»e- 
hood,  hut  it  ie  a  rcpultKS  to  honour.  Meanwhile  I  am  reminded 
of  the  oarcastic  reply  of  Theniidtoclcs  to  the  uinha««fldor,  who 
CMung  from  a  small  town  used  grent  words,  "  Friend,  (said  he) 
j«ir  words  require  a  city." '  And  certainly  it  may  be  objected 
tome  with  truth,  that  my  worda  require  an  age;  a  whole  age 
paiipa  to  pTX>ve  them,  and  many  ngca  to  perfect  them.  But 
jretaa  eten  the  greatert  tilings  are  owing  ta  their  beginnings, 
il  will  be  ciioggh  fur  uie  to  have  sown  a  ^eed  for  posterity  and 
the  Immortal  God;  whose  Majesty  I  humbly  implore  through 
IKi  Son  and  our  Saviour  thai  He  will  vouchsiifc  favoumbly  to 
Kccpt  these  and  the  lite  offtrrings  of  the  human  intetlcct, 
■wooed  with  religion  as  witJi  dalt,  and  sacrificed  to  IVm  (ilory. 

■  Ljmaerr,  nM  TbraOilocln-    CI  nut.  Lac  Aintiibicmua. 
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Book  IV. 
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Medical  Reports, 
Comparative  Anatomy. 

On  the  Treatment  of  Diaeatet  pronounced  Incttrable, 
On  the  Means  for  renderirig  Death  easy  to  the  Body. 
On  Authentic  Medidnee. 
An  Imitation  of  Natural  Hot  Sprinyi. 
T/te  PhysicioTCs  Clue, 
On  the  ProloTtffation  of  Life. 
On  the  Substance  of  the  Sensible  SouL 
On  the  \f!fforts  of  the  Spirit  in  Voluntary  Motion. 
On  the  Difference  between  Sense  and  Perception. 
The  Boot  of  Perspective,  or,  A  Treatise  oftlte  Form  of  Light. 

Book  V. 

The  Hunt  of  Pan,  or  Learned  Experience. 
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Book  VI. 
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Empire. 
Tlu  Idea  of  Universal  Justice,  or.  On  the  Fountains  of  Equity. 

Book  IX 

Sophron,  or.  On  the  t^giiimfUe  Use  of  Human  Reason  in  Divinity, 
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TO  TUB  KOST  ILLCSTIUOl'S  AITD  EXCCLLEKT 

PRINCE   CIlAItLES, 

SOS   AND  IlEIB  OF  HIS  MOST  SEnCNi:  UAJESTV,  KING  JAMES. 


Alost  lllHttrious  ami  EictUatt  Prince, 

The  first  fruit*  of  my  Nutiiral  History  I  moet  humbly 
offer  to  your  Highucsa  ;  a  thing  like  r  gniiji  of  niust«rd-seed, 
very  Hnall  in  itself,  yet  a  pledgo  of  those  things  which  by  the 
j^rnco  of  God  will  come  hcreftftcr.  For  I  have  bound  myself 
■■  by  ■  vow  every  month  thut  the  goodness  of  God  (whose 
glory  18  sung  an  in  a  new  sonff)  shaU  luld  to  my  life,  to  cora- 
plele  tml  set  forth  one  or  more  pni-t*>  of  it,  accoi*dtiig  as  they 
be  muro  or  \esa  difficult  or  extensive.  It  may  be  ulfio  that 
otlierK  will  be  stirred  by  my  exKni|)le  lo  a  like  in(lu.*try;  esjie- 
ctmily  when  they  shall  fully  uuderetiiiid  what  it  \»  that  we  are 
sbont.  For  a  sound  and  well-ordered  Natural  History  is  the 
key  of  all  ktiowlalge  and  operation.  That  Ond  may  long  prc- 
rre  vour 


Ilighof 
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Your  Majesty's  humble  and  devoted  Servant. 

ra  ST.  ALBAN. 


I 

1 


i' 


TITLES    OK    THE    fflSTORIES    AND    INQUIRIES    DE- 
SIGNED FOR  THE  FIRST  SIX  MONTHS. 


Historj  of  the  Winds. 

History  of  Dense  and  Rare,  and  of  the  Contraction  and  ICxpan- 

non  of  Matter  in  Space. 
History  of  Heavy  and  Light. 

History  of  the  Sympathy  and  Antipathy  of  Things. 
History  of  Sulphur,  Mercury,  and  Salt 
History  of  Life  and  Death. 
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trc  to  be  aJinoiiislied,  nay  urged  and  untreated  as  they 
lue  their  fnrtiines,  to  be  lowly  of  mind  and  tiporch  for  know- 
in  tlie  grenlpr  world,  nnd  to  throw  iwido  all  tliotiglit  of 
Ulcwof^y,  or  at  lenel  to  expt-ct  but  liitle  and  poor  fruit  from 
until  on  ajijiruved  and  carcrul    Natural  and  Expenrnt-ntul 
[Hietory  be  preimrcd  and  construct^.    For  to  what  puriiosc  are 
brain-creationa  nnd  idle  dUpIaya  of  power?     In  ancient 
i  there  were  {^iloaopliical  doctrines  in  plenty;  doctrines  of 
TnlMgoras,  Philolaus,  Xcnoi^ancs,  Ilcraclilua,  EnipfdiH-Ies, 
Pumenidcs,  Anaxagonu,  Lencippiia,  Democntiis,  I'liito,  Ari»- 
loUr,  2eno,  and  others.     All  tiieae  invented  ay^iema  of  the  uni- 
fttut,  each  acconling  to  his  own  fancy,  liisc  bo  inany  orgumcnta 
oTpUya;  ivnd  Ihnsc  their  ioventione  they  recited  and  pidtlJehed; 
•hweof  some  were  niore  elegant  and  probable,  others  liar^h 
[•ail  unlikely.     Xor  in  our  (igc,  though  by  reason  of  th«  insti- 
iDtion*  of  school*  and  college*  wit«  arc  more  rcstraine'I,  han 
I tW  practice  entirely  ceased:  for  l*atriciii9,  Telesius,  lininuB, 
Se»erinu»  lh«  Dane,  Gilbert  the  Englishman,  and  Campanella 
hire  cotne  u^Mn  the  stage  wit]i  freah  stories,  neither  honoured  by 
ijifvubiiLiutiDor  elegant  in  argument.     Are  we  then  to  wonder 
illlUa,  as  if  tliere  would  not  be  innumrrable  sectn  nnd  opinioiitt 
inTiliifl  kind  in  all  age4?    There  is  not  and  never  will  be  an  cud 
|<t  limit  to  thip;  one  catches  at  one  thing,  another  at  another; 
Inch  Ina  lita  fflTuurilc  fancy  ;  pure  and  open  light  there  la  none ; 
mpfj  one  i»hi!i>»oplii»i's  out  wf  the  evils  of  his  own  imuginntion, 
am  «if  PLiio'a  navr ;  the  higher  wita  with  mMre  aculenew 
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nnd    felicity,    the   duller,  less  happily  but  witli  equal 
nudty.     And  now  of  late  by  tlio  rogularion  oi  some  ' 
and  (m  tiling*  now  are)  excellent  men  (the  former  Tiriely  i 
licence  having  I  suppose  become  wcnrisome),  the  wiencwi 
ooofiDed  to  certain  and  prescribed  author*,  and  thus  if 
ore  hnpoeed  upon  tlie  old  nnd  instilled  into  the  young;  so 
now  (to  use  the  aarcaam  of  Cicero  concerning  Cswar's 
the  constellation  of  Lyra  rises  by  edict,  and  authority  is' 
for  truth,  not  truth  for  authority.     Which  kind  of  Jnotit 
nnd  discipline  is  excellent  for  prcevut  uee,  hut  precludsB 
prospect  of  improvement.     For  we  copy  the  ma  of  our 
parents  while  nre  suffer  for  it.     Tltey  wiehed  lo  be  like  GiAA 
their  posterity  trish  to  be  even  greater.     For  wc  crciit*  W 
we  direct  and  di.iuineer  o\cr  noturc,  we  will  have  it 
Ihinga  are  a»  in  our  folly  wc  think  they  should  be,  not  ae  seem*' 
fittest  to  the  Divine  wisdom,  or  as  thev  are  found  to  be  in 
and  I  know  uol  whether  wo  more  distort  the  facte  of  nature  I 
our  own  wit* ;  but  we  clearly  itjipress  the  #t«mp  of  our 
image  on  tlie  crentureg  and  works  of  God,  instead  of 
examining  and  recognising  in  them   the  stamp  of  the  Cr 
himself.   Wlicrcfore  our  dominion  over  creaturcais  a  secondl 
forfeited,  not  undeservedly  ;  and  whereas  after  the  fall  of  1 
BOitie  power  over  the  re^i^tance  of  creature*  was  still  ledtdi 
—  the  power  of  subduing  and  managing  them  by  true  and 
arts — yet  this  tdo  through  our  insolence,  and  because  wei 
to  he  like  God  and  lo  fullow  the  dicutes  of  our  own  rea90n»i 
in  great  part  lose.     If  therefore  there  be  any  humility  towi 
the  Creator,  any  reverence  for  cir  disposition  to  magnify 
works,  any  cliarity  for  man  and  anxiety  to  trelicve  his  sor 
and  necessities,  any  love  of  truth  in  nature,  any  hatred  ofi 
DOM,  any  desire  for  the  puritieation  of  the  understandii 
iDUst  entreat  men  again  and  again  to  di^cjird,  or  at  least 
apart  for  a  while,  these  volatile  and  prejiosterouB  phtloe 
which  have  preferred  theses  to  hypotheaeft,  led  experiei 
Uve,  niid  triumphed  over  the  works  of  God;   nnd  to  aj 
witli  hiiniiUty  and  veneration  to  unroll  the  vidume  of  Ct 
to  linger  and  meditate  therein,  and  with  minds  wn«hird 
firom  opinions  to  study  it  In  purity  and  integrity.     For 
Hiat  sound  aud  language  wbich  went  forth  into  all  lauda',  < 
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iJ  not  iDCtir  die  oonfunon  of  Bnbel;  fhu  »]iould  men  itudv 
be  perfect  in,  and  hrcoining  ogiiin  wi  lillle  children  ciiiide- 
nd  to  take  the  -al[>habct  of  it  iiilo  ilivir  hand.",  nod  tsimrc  tin 
lu  ecurch  iind  uiimvel  the  ialcriirRlation  tlirreof,  but  [lui'dui* 
strenuouslj  aad  pcncrcrc  CVUQ  uiihi  death. 
Having  therefore  In  my  loetauration  placed  the  Natural 
ifltorj  — auch  a  Xulural  History  m  may  serve  nij  piiqMwe — 
the  third  part  of  the  work,  I  have  thought  it  right  to  make 
me  atitipipatiun  thereof,  iind  to  eiitcr  upon  it  at  on<»>.  For 
lliough  not  n  few  things,  and  iho!*c  among  the  most  import- 
It,  aljll  remiiiii  to  be  completed  in  my  Orgaoum,  yet  my  design 
raUier  lo  ailr;inee  tlie  universal  work  of  Tnalniirntinn  iii  mntiv 
iDg!i,tlutn  lo  perfect  it  in  n  few;  ever  enrncslly  desiring,  willi 
di  a  pasdon  iwwe  believe  God  alone  iuHpireti,  thai  thiii  whicli 
i»l>Fcn  hithc-rtounHltemptedinnr  nut  now  be  attempted  in  rain, 
has  occurretl  to  me  likewise,  that  there  arc  doubtJe«H  many  witn 
tered  over  Eunipe,  capueiuus,  open,  loHy,  subtle,  solid,  and 
itant.  What  if  one  of  them  were  to  enter  into  the  pliui  of 
Or^num  nnd  try  to  uee  it?  be  yet  knows  not  wliat  to  do, 
liovr  to  prcpiLrc  and  addretw  bimf>clf  to  the  work  of  philo- 
IJ.  If  indeed  it  were  a  thing  that  oould  be  nccompllshcd 
the  rending  of  philoftopbiod  books,  or  diiwut^ton,  or  niedi- 
ion,  be  might  be  eqiisl  to  the  work,  whoever  lie  be,  and 
arge  it  well  i  but  if  I  refer  him  to  natural  history  and  the 
qwrimeDta  of  urt^  (as  in  fact  I  do),  it  is  out  of  his  line,  be  has 
It  leisure  for  it,  lie  cannot  afford  the  expense.  Yet  I  would 
M  ask  any  one  to  give  up  what  he  ha^  until  he  can  rxchnngo 
!fi>r  something  better.  Ttutwhen  a.  true  and  eupiou)!  hiitlory 
'aatnreand  the  arts  shall  have  htjen  otic^  c-nllecled  and  di- 
eted, and  when  it  diall  have  been  sot  forth  and  unfolded 
fore  men's  eyes,  then  will  tliere  be  gor»d  hope  thai  tlnwe  great 
t«  I  spoke  of  bcfor<>,  such  an  flourished  in  the  old  pliiloxd- 
iers,andarc  even  still  ol\en  to  be  found— wits  so  vigorous  that 
It  of  a  mere  plank  or  abctt  (that  is  out  of  scanty  and  trilling 
pcrience)  they  could  frame  certain  barks  of  philnsuphy,  of 
nimble  conetructiou  n»  far  as  the  work  is  oonrerned — nEYer 
ty  have  obtained  proper  material  and  provision  will  niiao 
teb  more  aolid  structures ;  and  that  too  though  tlicy  prefer  to 
on  in  the  old  path,  and  not  by  the  way  of  my  Orgaoum, 
ieh  io  my  estimation  if  not  the  only  ta  nt  least-  the  beat 
It  comes  therefore  to  this;  that  my  Organum,  even 
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if  it  were  completed)  would  not  withoot  the  Katoral  HvtUs 
much  advance  the  InstauratioD  of  the  Sciences,  whereas  tb 
Natural  History  without  the  Organum  would  advance  it  not 
little.  And  therefore,  I  have  thought  it  better  and  wiser  t 
all  menus  and  above  all  things  to  apply  myself  to  this  wor' 
May  God,  the  Founder,  Preserver,  and  Benewer  of  the  un 
verse,  in  His  love  and  compassion  to  men,  protect  and  rule  tli 
work  both  in  its  ascent  to  His  glory  and  in  its  descent  to  tl 
good  of  man,  through  His  only  Son,  God  with  us. 


MATUHALlii  ET   EXPEHiaie.VTAX.IiL"'  13A 


THE  aULB  OF  THE  PHESENT  UISTOKY. 


LmODCn  at  the  end  of  Uiat  part  of  my  Orgaaam  vrlildi  tuia 
n  pablUIicd  prcc«pt«  nrc  tnid  down  coDceraing  Nittund  and 
^ritnentiU  Uistury,  yvt  I  Lliiuk  it  right  to  give  a  dc^criptioQ 
ooee  more  exact  and  more  aumnct  of  tlic  rule  and  rtructiire 
llw  llidtorjr  I  am  uuw  entering  upon. 

To  the  Titles  C4)ntuiiied  in  the  Catalogue  which  relate  to 
ncretes  1  mpemdd  Titles  of  Abetraot  Natures  (which  I 
re  mentioned  ihere  a«  a  History  re^cned  for  invself^     Such 

"Hic  Diffctrnt  Confij^unitintt*  of  Matter,"  or  ■'  rornid  of  the 
nrt  Cbws," "'  Simplp  Motions,"  "  Sums  of  Motions,"  •'  Meaiurt's 

Motiona,"  and  »>rac  other  things;  whereof  I  have  con- 
ucted  a  new  Alphabet,  and  placed  it  at  the  end  of  lhi« 
itime. 

Tlie  title«  in  Uic  catolugue  (eccing  it  is  beyond  my  power  to 
ndle  them  a]I)  f  have  not  tnken  in  order,  hut  niiide  a  selcc- 
m;  choosing  thutac  whereof  the  inquiry  was  either  mot^t  im- 
ttiiit  in  respect  of  use,  or  moat  couvciiieut  on  account  of  the 
wKbimic  of  experiments,  or  must  difficult  and  noble  from  the 
Kttrity  of  the  thing,  <»r  euch  aa  opened  tlic  widest  fields  for 
unplcs  by  reaiion  of  the  difference  between  the  several  titlen, 

ni(nred  one  with  the  other. 

In  eaeh  Title,  afl^'r  nn  IiilrtHluclion  or  ['rvfaee,  Purticular 
Dfqn  ur  Articles  uf  luquiry  are  immediately  projmsed,  as  wnll 

give  light  in  tlie  present,  as  tn  gtimiilnte  further  inquiry. 

■vqimtioiis  are  at  our  command,  though  facts  are  not.     I  do 

11  however  in  the  history  itself  tie  myself  to  the  precise  order 

pllic  queslionS]  Ici^t  what  was  meant  for  a  help  should  become 

blodronce. 

Tlic  History  and  Experiments  occupy  the  iirat  place.    These, 
Uiey  exiiibit  an  enumeration  ami  scries  of  particular  things, 
t  collected  into  tnblw;  othcrwiec  they  arc  takcu  BC|mnitcly. 
Since  history  and  cxjicriments  very  often  fail  us*  vs]H:ci»lly 


13ft 


THE   KUl.e  or  THE   PHBSCHT   HISTOKr. 


tlioec  Kxpcrlmcntfi  of  Lig)it  nnd  Cnici&l  Instance!)  b}-  whicti  Uie 
underatanditig  may  detennine  un  the  true  caU8e«  of  Uibgi),  1 
give  Injunctiona  toucliing  new  cx|>enmcnU  contrived,  m  fur  u 
can  be  At  prcceat  forcK^cn,  to  meet  tlic  tjpccial  objct^t  of  intjuiiy. 
And  such  Injunotioiu  form  a  kind  of  Designed  History.  Fi| 
what  other  cour^  is  open  to  im  on  firtit  entering  on  our  patfat! 

In  tlic  CAitc  of  any  more  subtle  experiment  the  metluid  wl 
I  bare  emjiloyed  is  explained  ;  fur  tbcre  may  be  a  mislnle, 
it  may  i^timulnle  othcni  tn  deviiie  better  and  innr<!  exact  met 

AduKitillion^  ami  cautions  concerning  tlie  fallacies  of  thii 
and  tbe  errors  and  8onipl(«  tvliich  may  occur  in  in^iurj 
diKovery,  are  intcrsiwrscd ;  to  dispt-I  and  ad  it  were  exor 
aa  much  as  possible  all  deUi'^ion!)  and  fal^e  appearances. 

I  insert  my  own  obflerrations  on  the  history  and  experimeotj, 
that  tlic  intcrprrtntinn  nf  nature  may  the  more  advance. 

Speculations,  and  what  may  be  called  rudiments  of  interpre- 
tation concerning  causca,  are  introduced  sparingly,  and  mtlier 
as  eu^csting  what  the  cause  may  be  than  defining  vrliat  it  i^ 

Such  Kulee  or  imperfect  axioms  aa  occur  to  us  in  the  oonree 
of  in([uiry,  and  ivbcre  we  do  not  yet  pronounce,  ivc  set  dova 
and  prescribe,  but  only  promionally.  For  they  are  u«foI,  if  ] 
notaltogelbcr  true. 

Never  forgetftil  likewise  of  the  good  of  man   (though  tlw 
light  itself  18  more  worthy  than  the  tliinga  which  it  reveala),! 
append  eome  Reminderii  concerning  Practice  for  the  atteut 
and  remembrance  of  men.     For  »ueh  and  so  unfortunate, 
well  know,  is  the  insensibility  of  mankind,  that  sometimes,  i 
tliey  be    not  warned,  tlicy  will  pass   by  and  neglect  tfain|tl 
whiuli  lie  in  their  ver)-  path. 

Worka  and  Things  Impossible,  or  at  leoat  not  yet  diacorercu 
are  prepouudcd  ueiMirding  as  they  fall  under  the  several  tit 
And  along  with  them  those  di.-coveries  of  which  man  is  aire 

eeeed,  which  arc  nearest  and  most  akin  to  such  impo»ibIcj; 
that  men's  industry  may  be  excited  and  their  gpirita  encoursg(<L 

It  is  evident  from  what  has  been  said  that  the  present  histoit 
not  only  supplies  the  place  of  the  third  part  of  the  Instaurationi 
but  is  no  mean  prepnmtion  fur  the  fourth  [Jart.  by  reason  of  llllj 
titles  from  the  Alphabet,  and  the  Topics ;  and  for  the  sixth  lort,' 
by  reason  of  the  major  observations,  the  epeculations,  and  ilie 
provtiioual  rules. 
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HISTORY   OF   THE   "WINDS. 


INTRODUCTION  OR  PREFACE. 


To  roeo  the  winds  are  as  wiii^.     For  by  theiw  min  are  borne 
and  0y,  not  indeeJ  througli  the  oir  lut  over  the  aea;  a  vast 
g»te  of  oommerce  ie  opcmvj,  and  the  whole  world  in  rendered 
•ece^ible.     To  the  eartli,  which  in  the  i:o:it  and  habitatioii  of 
■nen,  they  iiervc  For  brooms,  aweeping  and  cleanning  both  it  uud 
I  the  air  it^ll"    Yet  they  damage  i!ie  character  of  the  sen,  which 
Iwould  otherwi^t  he  cuhii  and  hnnnless;  flD<I  in  other  rci^peeta 
they  are  productive  of  miBchief     TrVithoiit  any  human  agency 
[tliey  canee  strong  and  violent  motion  ;  whoocu  they  art^  sa  \utk*\ 
flcrranta  to  drive  shipn  and  turn  niUI^,  and  may,  if  human  in- 
dustry fiiil  Dot,  be  employed  for  many  other  purposea.      Tlio 
tiAture  of  the  winds  is  gcnendly  ranked  among  the  things  mys- 
teriouti  and  concealed ;  and  no  wonder,  when  the  power  nnd 
tnture  of  tite  air,  which  the  winde  attend  and  serve  (a»  repre- 
ttotcd  by  the  pocteinthe  relation  of  j^idiia  to  Judo),  in  entirely 
unlnown.     They  arc  not  primary  crralun-a,  nor  among  the 
Vtirka  of  the  six  days ;  as  neither  are  the  other  meteors  actually  ; 
bu  produced  according  to  the  order  of  creation. 


140  TRANSLATinM   UF   TUB 


PAETICULAR   TOPICS; 


9ft 


ArtkJet  t>f  Inquiry  coneerntag  the  f Finds, 


I.  iDlpilflit  the  wimU  uccordiog  to  the  mothocl  obterrcd 
■"^wST*  ••^  '**'*^  S"'*  *'*6m  ruunes  elthor  ancient  or  iD' 
I  but  let  them  be  eonatant  and  invariable. 

m  ■WinilB  are  either  Gfiieml,  Periodical,  Atteoi 

^^^  or  Free.  Ity  the  Geaenil  windn,  I  mean  thosn 
^^H  blow  alwa^'s;  by  the  Periodical,.  1  mean  thtjse 
^^H  bhtw  at  certain  tirnes ;  by  the  Attendant,  those 

^^H         blow  more  frequently  ;  and  hy  the  Freei  those  v' 
^^^         blun-  im]  iffereutly. 

P'S.  Are  there  any  general  winds  and  actual  motions  of 
CtncMi  wiiuit.  air  ?  If  euch  thinge  be,  in  what  order  uf  motion, 
in  what  [ilacc*  do  they  blow  ? 

3.  What  winds  are  annual,  or  periodical,  and  in  whai  cous- 
trics?  Is  Roy  wind  so  precisely  periodical  u  lo 
return  regulttrly  on  certain  days  and  hours  like  ti* 
tide  of  the  sea? 

4.  What   windx   are  attendant    and    haunters   of  jmrtl 
^wim""     fL'tjions?  at  «'li«t  times  do  they  blow  in  tliuiw  rvgioB 

what  wind;<  blow  in  ibe  Hjiring,  summer,  AUItimD,uJ] 
winter?  which  are  equinoctial,  and  nliich  Kolnti! 
winds?  which  are  morn ing,  which  noonday,  w! 
evening,  and  which  uight  winds? 

5.  What  is  the  nature  of  oCtt  winds,  and  what  tliat  of  1* 
winds?      And  here  carefully  mark  the  difti 
between  sea  and  land  wlndo,  as  well  tboec  vl 
blow  on    as  those  which  blaw  from  the  sea 
land. 

6.  Arc  there  not  winds  blowing  from  every  quarter  of 
pw  W.I..IK   heaven  ? 

WiNi>8  d.i  not  vary  much  more  in  the  quarter*  they  bIo< 

:>ni  Ihnn  in  their  qualities.      Some  are  strong,  others  gcatkt 

lie  constant,  others  variable ;  some  hot,  others  cold ; 

iiioi^t    and    relaxing,    other;)   dry  and    binding;    some  ooll 

loudt  and  are  rainy  or  stormy,  nlberi!  diaper^^e  them  and  arc  fa 
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7.  loquire  and  report  to  which  of  the  forementionnl  kinds 
2j0«™i  each  wind  belongs,  and  liow  they  vary  ciccording  to 
"*  coiutriea  and  places. 

The  local  origins  of  winds  arc  tlirce  in  number ;  for  they 
ire  uidier  sent  down  from  above,  or  they  spring  out  of  the 
Mrth,  or  ihcy  are  collected  in  the  body  «f  the  air. 

6.  Inquire  of  the  windn  aixording  to  th&HC  tJiree  origins; 
2j^  onmcly,  which  of  them  nr«  sent  down  from  what  is 
™^  termed  tlie  middle  region  of  the  air;  wliich  breathe 

forth  from  the  holIowR  of  the  earth,  vrhether  iWy 
rush  out  in  a  body,  or  exhn,)e  imperceptibly  and  by 
degrees,  and  then  collect  as  5tre.un!i  into  a  river: 
lastly,  which  of  them  are  generated  indlHcriminatcly 
by  the  swelling  or  expansion  of  the  contiguous  air? 

Hie  gcnerattortii  of  the  winds  nre  not  only  original,  but 
tlnwc»lcDtal;  tbat  is,  arising  from  the  comprefieioua,  percu«- 
■w,  tod  rcpercuMions  of  the  air. 

9.  Inquire  into  tliesc  accidental  generations  of  the  wind?. 
JjUl^  Pnipcrly  thoy  are  not  gcnerationa,  for  they  mther 
*^  increase  and  strengthen  the  winde  tliati  create  ami 

excite  them. 

Somuch  then  for  the  community  of  winds.  But  there  are 
ttaie  extraordinary  and  prodigious  wiud»,  a«  tierj-  wind*,  whirl- 
wkA$,  and  hurricance.  Theae  prevail  on  earth.  But  there  arc 
likewise  Buhterrnnonn  winds,  whereof  some  nre  vapciroua  and 
acrcoriat;  as  are  felt  in  mines;  others  arc  suljihwreous;  and 
And  vent  in  earthquakes,  or  burst  out  from  vulcanoce. 

10.  Inquire  into  these  exlnuirdiiiary  nnd  prtnligionii  wimU, 
teiT?!?'    *^  *"***  ""  '''*  wonderful  properties  of  windn. 


From  the  kinds  of  winds  let  the  inquiry-  pass  on  to  the  things 
vbicb  help  to  proiluee  them  {I  do  not  say  ^ciend  of  them,  for 
dual  is  more  tlian  I  mean  ;  nor  covcumitanta,  for  that  i^  less,  but 
mfaeiaitM,  things  which  help  to  luakc  them);  and  iliose  which 
ore  0up[w»cd  lo  excite  or  mini  tlu'm. 

11.  Of  astrological  coufiderntions  touching  the  winds  inquire 
sparingly,  and  take  no  heed  of  accurate  horoscopes 
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»M*,»Me«    of  the  heaven;  only  dn  not  nt-gte^'t  the  more  pviflcnt 
obser^'atioiu  of  llic  windi*  increasing  at  the  rising  of 
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certain  stars,  at  tlic  ecllj^cs  of  luiitinarics,  or  at  fl 
coDJunctions  nf  plancU:  and  hovr  far  thcjr  dcpi:]iil  < 
the  patbfl  of  (he  sun  or  moon.  , 

12.  WImt  dii  lueteora  of  dlfl'erent  kinds  contrlbntc  U  II 

winds?  What  do  earthquakes,  Bhowcn>,  and  tl 
nieetiof; of  tho  winds  together,  contribute?  Fottha 
thiiiga  urc  linked  together,  and  depend  one  up 
tho  other.  I 

13.  "WHiat  do  different  t-apours  and  exhalation!  contribiiH 

which  of  them  i*  most  productive  of  winds,  and  he 
fur  U  the  nature  of  wind*  influenced  by  their  Rittl4 

14.  WJiat  do  onrthly  things  and  things  which  take  plicei 

earth  contribute  to  the  winds  ?  AVhat  do  mounlJ 
and  the  melting  of  Bnow  upon  them,  or  vastioebct 
which  6oiit  and  arc  home  about  in  the  sea  era 
where,  contribute?  Wh»t  do  the  differencoa 
M>il  or  land  (if  in  large  trnct«).  m  nmr^hea,  earn 
wooda,  plaints,  contribute  ?  What  the  work  done 
the  hand  of  man,  asthehumingeof  heath  andtheU 
for  the  cultivation  of  land ;  the  burning!)  of  corn  i 
Tillages  in  wars;  the  draining  of  murshee;  tlie  p 
petuni  di^hnrgcs  of  cnnoon  ;  and  the  ringit^ 
belU  in  great  eitie«?  Such  matters  indeed  appi 
trivial,  but  yet  they  Imve  eonie  influence. 

15.  Inquire    intn   nil  the    methods  of  exciting  or  calttil 

the  winds,  but  le^  fully  into  such  as  are  fa 
or  eupcralitious. 


From  this  let  the  inquiry  pasa  on  to  the  limits  of  t 
m  point  of  height,  extension,  and  duralion. 

1(>.  Inquire  carefully  iiifo  the  height  or  elevation 
'^"wuKiV"'  "'ii'dB,  and  if  there  he  aiiy  mountiiin  tops  wN 
they  do  not  blow  ;  or  if  ihc  clouds  sometimes  apn 
motionless  and  Btntionnry,  at  the  same  time  that  I 
winds  are  blowing  atroug  on  the  earth. 
17.  Inquire  carefully  touching  the  f^pace  which  winds  kl 
been  knnwD  to  occupy  at  the  same  time,  and  irl 
are  t}ie  boundaries  of  them.  For  instance,  if  a  <wB 
wind  is  blowing  in  euch  a  place,  will  a  north  wl 
he  blowing  nl  the  s'ame  time  ten  miles  distant  fB 
thence  ?   On  the  other  hand,  in  how  small  a  eonip 
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can  iviiuls  be  conBncd,  so  tJiat  (aa  U  the  cnse  in  some 
whirtwimlj))  thpy  appear  to  run  in  clinnnels. 
18.  Inciuire  toucliiiig  llie  grea1«»t,  nieaii,  or  almrh-st  t!inr, 
that  the  wtnrL)  arc  wont  to  continue  before  fhcy 
slacken  anJ  us  It  were  expire;  what  again  18  their 
Ufiial  rnaniiiTof  risinjrand  Rommnncing,  what  of  full- 
ing and  ceasing?  whether  it  be  sudden,  or  gradual* 
or  how  ? 

From  the  limits  of  the  winds  let  the  inquiry  poee  on  to  their 
■BCcenioDSt  eitlier  among;  llii'ineclvca,  or  with  ri'fpecL  to  rnlii 
udshovera.  For  bb  the;  pcrluiin  a  dance,  it  would  be  pleasant 
tokaow  the  order  of  it. 

II.  Is  tliere  nny  rule  or  any  ohscn-ation  whieh  can  be  at  oil 
relied  od  for  the  succcwion  of  the  winds  with  one 
another?  Is  it  in  conforniity  with  the  motion  of  the 
van  or  not?  If  there  is  a  rule,  what  is  the  nature  nf 
h? 

£0.  loquiro  into  the  HUCceeBton  and  alternation  of  the  winds 
and  rain  ;  for  the  coiamon  and  faniiliar  idrn  is  that 
rUD  calou  the  winda,  and  winds  keep  olf  aud  dis- 
perM  tlie  rain. 

tl.  I»  the  same  succession  of  the  wind:)  repented  after  a  cer- 
tain [>erIod  of  years  ?  if  so,  what  is  that  period  ? 

Frcm  the  iiioccssions  of  tJie  winds  Ivt  the  inquiry  pai^a  on  lo 

liciriuotion.^    These  motions  involve  seven  inquiriea;  whereof 

Anearecontjuncd  in  the  former  articles,  the  other  four  remain 

nhinchcd.     For  I  have  already  inquired  of  the  motion  of  ttii! 

tiodi  as  dl-tributcd  according  to  the  different  points  of  tlio 

oiB|Mn;  of  the  three  linca  vi  motion,  upwards,  downwai-d?, 

nd  lidewftys;  and  of  the  accidcntid  motion  of  compression?. 

Tbne  ruuun  therefore,  tlic  motion  of  progression,  the  mntion 

•/nticlulatioo,  the  motion  of  conflict,  and  the  motion  in  orgun^ 

lad  nudiiiica  of  human  invention. 

22.  Since  pmgresfiion  ahvaya  begins  frum  a  cerialu   point, 

inquire  ae  dilif^ntly  as  poi^siblc  into  the  place  cif  ihc 

first  rising,  imd  u»  it  were  the  fonnlnin^of  the  wtDdi4. 

For  winds  appenr  to  rt^emble  Fume ;  which  though 

they  penetrate   ond   bluster  evrrjwhcrc,  yet  hide 

their  bends  in  the  clouds.*    Inquire  likewise  into  iho 
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a  strong  noti 


pragrctMUD  ittfcir.     For  uutancc,  if  a  strong 
wind  l>tcw  on  eucli  a  day  or  eucli  aa  liour  »1  T«fl 
did  it  blow  two  days  ■ftcrwanls  in  Lnndoo? 

23.  Omit  uot  to  iuquirc  into  the  uQcliiUtioii  of  tli«  wind 
Sj  undulation  1  mean  that  retotioo  by  which  tl 
wind,  like  the  wavea  of  the  sea,  ia  increnjcd  ( 
•lackened  for  short  intcrvaU  ;  the  aitcrnalioni  wlieil 
of  are  best  percoivod  by  listening  in  building 
But  the  diffurcncua  between  the  undiihition?  orfii 
rowinj:*  of  air  and  ivater  should  be  ibo  tiiorv  carefi 
marked,  because  iu  the  air  and  wimb  tltere  V 
motion  of  gravity,  which  is  a  great  part  of 
dulatlon  m  water. 

24.  Intjuire  curcfuUy  mto  the  coiiQii^t  and  concurreaoe 
winds  blowing  at  the  Nime  time.  Firrt  wheli 
many  original  winds  (not  reverberating)  can  bio 
at  the  BBiiii'  time  ?  And  if  en,  n-hut  cfasaot 
they  form  in  thoir  motion,  and  what  condeiuslid 
and  alteiiitionB  they  engender  in  the  body  of  the  4 

25.  Do  some  windd  blon-  above  at  the  ^nmc  rime  that  othi 
blow  below?  For  eomcliavc  observed  that  thcclnq 
Bometinies  move  in  n  contniry  direction  to  tl 
weathercock  ;  and  likewise  arc  Rometimes  drireol 
n  ptn>iig  breeze,  when  it  18  quite  calm  below, 

26.  Deserlbe  very  cnrefully  and  particularly  the  motioa 
the  wimU  in  the  (tailing  of  tfbips.  I 

27.  Dencrlbe  the  motion  of  the  winiN  in  the  luiils  of  wii 
jnillf,  in  the  flight  of  hawkn  and  birdE*,  and  evea 
)>tuytliiiigt<  and  common  matters,  as  in  tlic  waril 
of  bHnitcm,  the  flying  of  kites,  and  gamefl  wn 
depend  on  the  wind.  ' 

Fbom  the  mni,i(in.i  of  the  winds  let  the  inquiry  pofs  on . 
their  force  and  powers.  i 

28.  AVhiit    are    the   powers    and    nctions    of  the    winds  I 
^^"wZi""^   tides  and  currents,  as  to  keeping  them  back,  dritil 

them  on,  and  causing  them  to  overflow? 

29.  Whiit  are  their  powers  over  phinta  and  injects,  m 
regard  to  bringing  locu&td,  catei'piUars,  bUght«,  ■ 
mildews  ?  I 

30.  Wlmt  have  they  to  do  with  purifying  and  Infecting  i 
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>!r,  witli  rpgnrJ  to  peotilenceii,  epidemit!)),  nnU  aiTcu* 
lioiw  oFftniiuals? 
31.  What  Is   their   power  of  conveying  whnt  are  termed 
HpintunI  ejveoiee,  time  '%«,  huuikU,  radintiou^,  and  llie 
like!- 

From  the  powers  of  winds  let  the  inquiry  pass  on  tx)  thtlr 

progntMticj,  not  only  on  account  of  the  use  ol'  pcedictioDs,  but 

bffaii»e  tbuy  lead  tlic  way  to  caH*M.     For  prognostacs  show 

other  tJie  preparations  of  thingn  before  they  are  producod  int^) 

I'lesioB,  or  th^r  comtnencemeata  before  they  are  perceptible  Ut 

\lktttoae. 

32.  Diligently  collect  all  kioda  of  prognostics  of  winda 
""^JSU"   (except  thoM  of  an  astrological  ntiturc,  the  proper 
inquiry   whereof  baa  already    been   marked   out), 
whether  tliey  be  sought  frotn  the  sky,  waters,  the 
Instinct  of  nninuils,  or  any  other  source. 

LabTLT,  conclude*  the  inquiry  by  iiivestigatinp  the  imitation* 
of  winds  in  things  natural  or  artificial. 

31  Inquire  into  the  imitations  of  winds  in  natural  bodies, 
"•55^*     as  flatulency  in  the  bodies  of  auimals,  explosions 
in  the  rcoeivers  of  stills,  and  the  like. 
Inquire  into  draughts  and  iirtlficlal  windi,  as  bellows 
rentilaturs  in  rooms,  &o. 

Such  then  are  the  arliclea  of  ini^uiry.  Some  of  them,  I  am 
*rfl  aware,  it  ia  beyond  the  power  of  our  present  experience  to 
iMwer.  But  an  in  civil  triaU  a  good  lawyer  knows  how  to  put 
fnntions  suitable  to  the  case,  but  knows  not  what  tbe  witnesses 
am  answer  ;  so  la  it  with  lu  in  Natural  History.  Let  posterity 
bok  to  liie  rest. 
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THE    HISTORY. 

Tfu  Karnes  of  fflxdt. 

For  the  sake  of  clcarnvaB  and  to  assist  ths 
'"»»•  memory,  we  give  a  new  set  of  names  to  the  winds 
according  to  their  twder  and  degrees,  instead  of 
niag  the  old  proper  name-".  But  since  I  have  borrowed  many 
krma  (though  not  without  rnrcful  sining)  from  the  opintoni  of 
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tlie  ancients,  nnd  iliingH  will  hunllybc  recognized  except  QDltcj 
the  Ancient  names,  these  likewUe  are  anncxcil  to  tlie  waAk\ 
Let  the  gencrul  division  of  the  winds  be  u8  follon-s:  C^l^l 
dinal  Winds,  which  blow  from  the  cnniinal  p'^^iinls  of  heaveo;] 
Scmicnrdinal,  which  blow  half  way  between  those  poiota; 
Median,  which  blow  intermediate  between  these  again.  Aii4< 
tliese  Mediitu  winds  let  tlio^e  be  cidled  Uie  Greater  Mciii 
which  blow  half  way  between  the  Ciu'dinal  and  Semi-canlioil] 
and  (he  rest  tlic  Lc^cr  Medinna. 

The  particular  division  of  the  winds  is  sliown  iu  the  foUowii 
table :  — 


o'i 


(BCItrill.'  cillol  Bo- 
l>cu 

yerth  tmd  h;  Easi. 


Konh-Nonh-Eaii: 

Suiih-  EiKi  uiid  by 
Nonh : 


Nonh-Eant 

Ncnth-Cuiinnilljy 


Emi-Noi-iJi-ICusI: 
inn  cnilrMllc>i  (,'««»•- 

Eoit  Mill  bj  Non^. 


Ku!  and  hy  South. 


Eaai-tiouUi-ECiutr 

incltntlj'  CA^liid  Vultur' 

riui 
Soulli-Ensl   and   bt 

Enst, 


Suulli-Mniil: 
Soutli-Fjisl    and 
Soiicb. 


by 


Sijulh>.Si>iit^-Rnsl: 

niclu. 
S»ulh  Bud  by  Em. 


fiiMlFirtI)  tnneS  Ainln 

at  NilUL 

Soiiih  and  by  Wp*i. 


&ciutli-Suulh-Wi:ii: 

■nckvnnlj  e*llcd   Intact 

■lUtM. 

SonLli-WesI  BDcl  bj 
South. 


Soulli-West: 
SouiJi-Wiit  find  by 


Wrti  Soulli-Wait 

ait. 

Wen  and  by  Soutli. 


Wc«  «nd  by  1 


Xnrtli-lVai  mJ) 
ffaL 


Nonh-WMli 
Konh: 


ML, 


There  are  also  other  ancient  names  for  winds,  aa  Apeli 
the  East  wind,  Argestea  the  West- North- West,  Ol^'mpiat 
Scyron  the  North-West,  Hcllcspnntius   the    liast^ North- E. 
and  lapyx  the  West-North- West ;  but  I  do  not  dwell  u 
_  thcra.     Let  it  be  enough  to  have  given  fixed  name*  to  ll 

^^L         windB,  according  to  the  order  and  division  of  the  quarten 
^^^        the  heaven.     In  the  interpretation  of  authors  1  place  no  gni 
^  confidence;  for  they  iire  themselvea  of  but  little  weight. 

^^  Free  mud*. 

W  JS'lhl^h'"^       *•  "r'^^"*  's  *">  point  of  the  heaven  whence  a  wi 

ft  mMn'^°'*'"    """J  "'^^  blow.     Niiy,  if  the  heavens  were  divide 
I  into  as  many  parts  as  there  are  degrees  in  tlie  hoi 

I  zon,  winda  will  be  found  at  some  times  or  places  blowing  fro 

I  each  of  them. 
^^  2.  There  are  whole  countriee  in  vliidi  it  never  rains,  cr 
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evMits  vtTf  s«lc1om ;  but  there  are  no  onuntriee  where  it 
I  twt  blow,  and  tliat  oCtvn, 

Gntrral  JVindt. 
,       The  plienomcrn  with  re«pect  to  the  genend  winda 
'.*iifc    arc  few  in  number;  nod  no  wonder,  for  ihcuc  windj 
principally  occur  in  the  tropica,  regiona  cotibideri:'! 
hy  the  aocienta. 

1.  PcrRoos  eoiling  in  the  open  tea  between  the  tropics  are 
>  of  a  etcady  and  contiiiunl  wind  (called  by  the  eailors  Srize) 

)wing  from  En«t  to  Wcat.  This  wind  la  so  strong,  that  pnrtJy 
If  ill  own  blaat,  and  partly  by  i(g  inOucnco  on  the  curretit, 
R  prercnU  veseeLi  sailing  to  Peru  Irom  h>luroing  by  llie  saine 
ny.' 

2.  In  tlie  European  seas,  when  the  sky  ia  calm  and  clear, 
lad  no  |articular  wioda  axe  stirring,  there  la  a  gentle  breeze 
^oni  the  Eu^t,  following  the  aao. 

l8.  It  is  gi-ucriUly  ob:>ervpd  that  the  higher  clouds  move 
■Btty  frutn  Ka-nt  to  West ;  aud  ihta  even  at  the  same  lime  ihat 
bere  is  a  calm  or  a  contrary  wind  below.  If  this  i»  not  always 
he  case,  the  reason  may  be  ihal  jKu-ticulnr  wlnda  somelimea 
high  up,  which  overpower  this  general  wind. 

t.     If  Uiere  be  any  such  general  wind  following  the 

ion  of  the  heaven,  it  19  not  strong  enough  to  resist  par- 

iImt  winds.       Such   a  wind  ia  more  observable  in  the 

piea,  becaiue  it  moves  there  in  larger  circles ;  nnd  also  in 

he  higher  regions  of  the  air  for  the  «ame  reaaon,  and  bemueo 

has  there  a  free  coarse.     "Wherefore  if  you  would  discover 

:  outside  the  tropics,  and  near  the  earth  (where  it  is  very 

itle  and  inactive),  make  the  experiment  in  the  open  air, 

a  perfect  calm,  on  high  ground,  with  a  body  very  Kuacep- 

blo  of  motion,  and  tovrards  evening;  because  at  that  the 

le  particuUr  cast  wind  docs  not  blow  an  much. 

ji.jaKu«»  Observe    carefully  whcUier    the   weather- 

Ftticks  and  vanes  on  the  tops  of  towers  and  steeples  do  not 

the  most  perfect  calms  point  steadily  to  the  wc^t. 

4.  It  i«  certain  that  iu  Europe  the  cast  wind  it>  Umrp  aud 

drying,  the  weat  wind  moist  and  g«mal.     Is  not  this 

because  (aa>>uming  that  the  air  moves  from  east  to 

t)  the  east  wind,  which  moves  in  the  same  direction,  must 

•  Aow*.  Ultt.  d«  IndM.  IIL  4. 
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rarify  and  dieaipnte  tho  lur;  and  so  make  it  dry  and  biting] 
whcrcM  tJic  west  wind  which  moTM  in  a  contrary  directioi 
oollecU  And  coodcn^M  the  air ;  wbtcb  thereby  becomes  k 
keeoj  and  in  the  end  wet? 

5.  Consult  the  inquiry  into  the  motion  of  tlie  tides,  ss 
whether  tliey  move  from  enut  to  west.     For  if  the  heaven  and 
the  \vxT«r8  wliicli  are  the  extremes  prefer  tliU  motion,  it  is  nc 
unlikely  thut  the  air  which  lies  between  them  will  Itkei 
pnrtake  of  iu 

Adnionitian-     Thcdc  two  phenomena  Iwit  mentioned  are  tenni 
indirect,   becauBe  they  cxliibil  the  matter  in  qnestion 
directly,  but  by  consequence:  a  kind  of  evidence  which  (il 
tbe  abticnco  of  direct  phenomena)  I  e^crly  rccciTC. 

iniuDMicMi.  Jliat  this  Uiize  blows  perceptibly  in  the  tropit 
is  a  certain  fact,  but  the  cause  of  tt  b  doubtful.  It  may 
that  it  ia  because  the  air  move^  a»  the  hcnvens  do ;  onl] 
that  outside  the  tropica  the  motion  is  almost  impereeptibl 
by  reason  «f  the  smnller  circles,  whereas  it  ifl  manifest  wit! 
them  where  the  circlea  nre  larger.  Or  it  mny  be  that 
all  ur  is  expanded  by  heat,  and  can  no  longer  be  cont 
in  the  same  space,  the  cnntiguons  air  is  necesitarily  impellt 
by  the  expansion,  and  producer  tliis  briee  as  the  sun  ad  vane 
But  within  the  tropics,  where  the  son  has  greater  power,  tht^ 
is  more  remarkable  ;  witiiout  them,  it  is  hardly  perceptible 
By  way  of  a  Crucial  Instance  to  decide  the  point,  inquirfl 
whether  the  brize  blows  at  night  or  not.  For  the  rotatioi 
of  the  air  continues  by  ni^ht,  but  the  heat  of  the  sun  does  not] 

6.  But  it  it  certain  tbnt  this  brizc  does  not  blow  In  the 
but  that  it  blows  in  the  morning  and  even  some  time  aHtf] 
sunrise.  Kerertheleffi  this  doea  not  terminate  the  inqniry.l 
For  tlio  nocturnal  condcttsntlon  of  the  air,  es]>eciAlly  in  the 
coantries  where  the  days  and  nightn  are  not  more  equal 
their  lengths  than  they  are  different  in  their  d^reea  of 
and  cold,  may  weaken  and  disturb  Uiis  natural  but  feeble  motioi 
of  the  air. 

7.  If  tlie  air  participates  in  the  motion  of  the  heaven,  il 
follows.  Dot  only  tbat  the  east  wind    le  concurrent  with  tl 
■ootioQ  of  t|,c  ur,  and  the  west  wind  is  opposed  llxereto ;   but] 
«i»n  liiftt  the  north  wind  blows  ns  it  were  from  abore  and  thi 
»outli  wind  as  it  were  from  below  in  our  hcmi«pbere,  where  (I 
**'>rth  ]x)le  it  raiieU  above  the  earth  and  the  souib  depree 
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Mow  it  And  this  haa  even  been  remarkeil  by  the  aQcieutti, 
Iboagh  witb  hesitation  oad  obccurity;  but  it  agrees  well  with 
EKxtcnt  exp^rienct ;  because  this  brize  (which  tony  be  a  inotioo 
of  the  air)  U  oot  due  cast,  but  north-eaAU 

/Periodical  ffiads, 

S^^  Ax  in  tlic  inquiry  touching  tlio    GonomI  winds 

|<fiivMf.  men  ha\'e  bevu  afflicted  with  bllndnesa,  bo  in  that 
*""■  of  the  Periodical  windri,  they  have  suffered  dizzlnesa 
aad  confiuioa.  Of  the  former  tliey  B»y  notliing,  of  the  latter 
tbej  talk  vaguely  and  incoherently.  But  tliia  is  the  more  par- 
<li>nable,  because  the  thing  is  variable.  For  periodical  winds 
daii^  with  the  place,  and  the  same  do  not  blow  in  Egypt, 
Greece,  and  Italy. 

1.  That  there  are  periodicul  wintla  in  eonic  pWea  the  ap- 
|iIieatioQ  of  the  name  dcclarcst  as  well  aa  that  other  appellation 
of  Etesian  or  Anniversary  winds. 

3.  It  lui9  becD  eex  down   by  the  ancients  &s  one  of  the 
tcauses  of  tlie  inundation  of  the  Xile,  that  »t  that  time  of  the 
year  the  Eteaian  or  North  winds  ure  prevalent,  which  pre- 
^Tcot  the  river  from  ruunitif^  into  the  sea,  and  dri%'e  it  back.' 

3.  There  are  currents  in  the  sea,  whic^h  can  aeitlier  he 
.  attributed  to  the  natural  motion  of  the  ocenn,  nor  to  n  descent 
bfrom  higher  ground,  nor  to  the  narrowacss  of  channels,  nor  to 
H  prtmoQtorics  jutting  out  iuto  the  sea;  but  which  are  plainly 

influenced  by  periodical  wind^. 

4.  Those  who  are  unwilling  to  admit  that  Columbus  con- 
ceived so  ccrlaiu  and  fised  an  opinion  of  ibc  West  Indies  from 
the  narrative  of  a  Spanish  pilots  and  consider  it  atill  more 
isUkcty  that  be  derived  it  from  the  obscure  vestiges  and 
mutoors  of  antiquity)  lake  refuge  in  tliis;  that  from  periodical 
finds  blowing  to  the  coast  of  Portugal,  he  imngined  that  tliere 

LVH  ft  ennlinent  to  the  westward.    The  circiiiu^tnnce  h  doubtful 

[■id  not  very  probable,  elnee  the  winds  could  hardly  travel 

10  great  a  distance ;  but  in  the  meantime  it  is  a  great  honour  to 

Ais  inquiry,  if  the  diseorery  of  the  new  world  may  be  attri- 

liole«l  to  one  out  of  the  many  axioms  or  observalions  that  it 

.  tonlains. 

6.  VThtrrrvr  there  arc  high  mountains  covered  wltli  enow, 
periodicjil  n  Inds  blow  from  that  quarter  at  the  time  of  the  melt- 
fng  of  the  euowo. 

'  ll'nd.  S.  3«„  anil  Flin;'.  t.  in. 
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6.  I  judge  also  thai  from  litrgc  marslies,  which  in  winter  ^e 
ftre  entirelv  HoiKleJ,  therr  blow  pcriixlical  winds  at  the  ^im 
wbeu  the  beat  of  tlie  sun  cofliineocea  to  drj  them ;  but  of  ^il 
I  bare  no  certjiin  infonnution. 

7.  Wherever  there  is  a  plcutiful  gcaerntiuu  of  vu]H>iin,tDd 
tbat  at  certain  times,  you  may  bo  sure  that  at  thoM  UiilW 
periodical  windd  will  arise  there. 

6.  If  pcriodicnl  windx  tre  blowing  anywhere,  and  there  be  OS 
cause  for  llic^ra  to  be  discovered  near  ut  hand,  you  may  koov 
tbat  euch  ]>eriudiciil  windti  are  strangers  and  come  from  i  dv 
tance. 

9.  It  lias  been  remarked  tJiat  periodical  wiDds  do  not  bio* 
at  oi^tbt.  but  get  up  tlit;  third  hour  after  aunriae.  Therappeir 
indeed  like  winds  tired  with  a  long  journey,  eo  as  to  be  scarce 
able  to  break  through  the  condensation  of  the  night  air,  bnl 
after  eunrlse  they  ore  roused  up  for  a  while  and  ountiaue  n 
their  course. 

10.  All  periodical  winds  (except  they  rife  near  at  hand)  at 
weak,  aud  easily  overpowered  by  winds  that  rise  sLiddcnly. 

11.  There  arc  many  periodical  winds  which  arc  neither  fv 
ceivcd  nor  observed,  by  reason  of  their  weuknefis  and  tb^ 
being  overpowered  by  the  free  winds.  In  the  winter  timt 
therefore,  when  the  free  wiiid«  are  roost  prevalent,  they  m 
scarce  perceptible ;  hut  in  the  summer,  when  tliese  wandering 
winds  are  less  frequent,  they  are  more  ap[«irent. 

12.  In  Europe  the  pnnct]>al  periodical  winds  are.  norther^ 
winds  from  the  suUtlcu.  bulb  bL-fore  nnd  after  the  rising  of  lb 
dog-»1ar;  went  winds  from  the  autumnal  equinox;  and  oat 
winds  fi-om  the  TcmaJ  equinox ' ;  for  (he  winter  solstice  deeerrti' 
less  attention  by  reason  of  the  frequent  cha.nge9  in  winter. 

13.  The  OrQJthiau  or  Bird-wind^  (do  called  because  tbef 
bring  blinds  from  cold  regions  beyond  the  «oa  to  more  sonsy 
climes)  have  nothing  to  do  with  periodical  wind; ;  for  tlief 
often  fii]  in  point  of  time.  But  whether  they  blow  late  v 
early,  the  birds  wnit  for  their  convoy  ;  and  if,  a»  often  ItappeoSi 
the  winds  cutiunenuo  to  blow  and  then  cliange  again,  tlie  bii^i 
beting  deprived  of  their  help  drop  Into  the  tea,  and  sometimes 
fall  upon  ship.^. 

14.  The  precise  day  or  hour  of  the  return  of  the  winds  is  not 
discovered  as  it  is  in  the  tides.  Some  writers  domctimet specify 
a  day,  but  it  is  rather  by  canjfi-tnre  thnu  con3t.-int  observattoa. 

'  Dins'.  II.  4T.  is. 
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Attendant  fFiwit. 
TWb  term  of  AtWndant  Winds  in  my  own  ;  anil 
I  hxve  inTent«d  it  lesl  the  observation  of  theni  l>e 
fo^otten   or  confus«d.      My    meaning   ia   tliia. 
any  counlry  and  divide  the  yeor  into  three,  four,  or  five 
If  lUiT  winil  blows  there  for  twot  three,  or  four  of  ilieac 
a,  and  a  c<intnr>-  wind  for  only  one  part,  tlie  wind  which 
B  oiV:iiCflt   ia  culled  the  uttcndant  wind  of  that  oountry. 
the  same  a  the  case  with  rc!<pect  to  the  weather. 
1.  The  south  and  north  winds  are  the  attendant  winds  of  the 
Id;  for  they  with  their  divisions  blow  more  frequently  over 
wortd  than  the  east  or  west  winds  with  their  divisions, 
t.  All   free  winds  {not  pcriodieal)  are    ntlcndania  of  the 
inter  mther  than  the  summer,  hut  principally  of  the  autumn 
md  spring. 

3.  All  free  wmda  attend  more  upon  the  regions  without  the 
npica,  and  eren  the  polar  circles,  than  those  within  them ; 
■  the  torrid  and  fri^  zones  they  blow  more  seldom,  id  the 
Impente  more  frequently. 

i.  All  free  winds  likewise,  and  especially  tlie  strongest  of 
AcD,  blow  oftener  and  more  riolentlj  in  the  morDing  and 
ntniog  than  at  noon  and  otglit. 

i-  Free  wiodj  arc  more  general  in  lands  full  of  holc4  itnd  car 

riau  than  on  solid  and  firm  ^oile. 

lifiHfion.  Human  cnrc  has  been  very  remiss  in  the  obaer* 

lation  of  attendant  winda  in  particular  districts;  yet  such 

observation,  if  it  were  miidi?,  would  be  useful  in  many  respects. 

I  remember  that  an  intelligent  merchant  who  had  carried 

oat  a  co]<my  to  Newfoundland  and  parsed  the  winter  (here, 

lold  me.  when  I  auked  him  why  that  country  was  reputed  so 

extremely  cold   where   the   latitude    was   sufficiently    mild, 

"that  it  was  not  quite  so  bad  as  was  refxirtcd,  but  that  the 

reasons  were  two:  the  one,  that  ioebcrgn  were  brou,<;ht  down 

hy  the  current  of  the  Arctic  Sea  close  bebide  tlio^e  shores  ; 

the  other  "  (which  he  considered  the  more  importaat),  "  that 

the  wcrf!  wind  blowe  there  for  a  much  greater  part  of  the  year 

than  the  ea<it;  which  i-t  likewise  the  cane  (said  he)  in  England; 

hot  then  in  Xewfoundland  it  btowA  i-old  from  the  eontinmC, 

here  it  corner  waiin  from  the  wa.     Now  if,"*  he  continued, 

"the  easrt  wind  blew  as  long  and  as  frequently  in    England 

•0  the  we*t  wind  hlnwit    In    XenfoimdUnd,  the   cold    hero 

would  be  fai-  more  intense,  and  equal  to  whxt  it  w  thcte." 
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6.  Tbc  west  wind  l»  the  altendant  of  tlie  ufterooon,  for  it 
IilowA  mure  frequently  tlian  the  ea«t  wind  when  tlie  sua  u 
declining. 

7<  The  south  wiod  is  llie  Attendaiit  of  the  night,  for  it 
mcs  oftener  in  the  nighl,  arid  blows  stmngur.  Tlic  ntirtli  wiikd 
blows  in  the  duytimc. 

8>  There  arc  many  great  diilerencee  between  the  attenduit 
winds  of  the  sea  and  tboee  of  the  land.  The  chief  one  la  ibM 
which  suggeitcd  to  Columbus  the  discovery  of  the  Kcw  World 
namely,  tliMt  »cra  windj>  arc  not  pcrtudical  as  land  winds  ge- 
nerally are.  For  since  the  eea  aboundo  with  vupouiv,  wliick 
are  present  everywhere  almtxit  indifferently,  windit  Ukewiii 
are  geiiemted  everywhere,  and  liaving  no  fixed  origiofl  ana 
birthplaeea  bluw  every  way  with  great  uncertainty.  But 
the  land  In  very  uneqiiidly  provided  with  tlie  tnaiter  of  winib) 
Home  places  being  well  supplied  with  tlie  means  of  geaerauD 
and  iucrL-&.-ing  then),  ulJiera  comparatively  deficienL 
therefore  they  conunouly  blow  from  their  mirseriea,  and  t^ 
their  direction  accordingly. 

9.  Aco«ta  dues  not  appear  t«  be  very  ctimsietent,  udM 
he  says  in  one  ]ilacc  that  flouth  wind4  hlnw  dtirtng  alni< 
the  whole  year  in  Peru  and  nloiig  the  coasts  of  the  Soutk 
Sea,  and  in  another  thnt  »ea-wind«  generally  blow  there.*  Fi 
the  eouth  wind  there  U  a  land  wind,  a«  nUo  \s  every  oiImI 
wind  eseept  the  west.  We  may  adopt  however  what  hi 
obserrea  as  more  certain,  namely,  that  the  south  wind  is  Hn 
nttendaat  and  common  wind  of  tliase  rountrieK;  iinles»  per 
chance  hifl  imagiiwliou  or  manner  of  sjieaking  were  betray 
iato  error  by  tlie  name  of  the  Boutli  Sea ;  and  he  tjikes  the 
wind. because  it  blows  from  the  South  Sen,  for  the  soulli.  Ftf 
the  8ca  teniied  the  Suhli  Sea  is  not  properly  iJie  South  Sti, 
but  as  it  were  a  aecond  We»t<.-rii  Ocean ;  for  it  atrctcfaes  tn  it 
Bume  direction  oi-  the  Atlantic 

10.  Sea  winds  are  doubtless  moisler  than  land  wiad»,  hi 
yet  purcr>  and  more  easily  and  equally  niixe<l  wilh  pure  lib 
For  land  windt^  arc  eompnunded  of  deletcrloua  mixtures, 
lire  full  of  smoke.     And  let  no  one  oppose  to  ihiti,  that 
winds  muflt  be  heavier  by  reae^tn  of  the  oaltne^t!  of  tlie  eea;  fa 
•alt  being  in  its  nature  terrestrial  doe#  not  rise  lu  vapours 

'  AcMbi,  Hltt  dn  Jndn,  111.  20,,  Mill  U,  I). 
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JI,  Sea  winds  nrc  wnrm  or  cold,  iiccording  &£  tliey  are  iiioiiit 
pure.  Cold  i«  lessened  bj-  huniiditv  {fur  dryness  intensifiea 
botli  heat  and  oild),  but  incrco»cd  by  purity.  Therefore  tlie^ 
windfl  are  wnrm  nutnde  the  tropics,  but  cool  within  tbcni. 

12.  t  judge  that  sea  wliid^  are  the  HtCcndaiit  wlndu  of  all 
oauatrieSf  ca[>ccialty  on  tlie  cooet.  For  irliida  from  llic  sea 
irt  tn  urli  more  comioon,  by  rcaeon  of  tJic  far  grcatrr  abu  ndanc« 
')f  matter  for  wiuds  at  eea  tliao  on  land  i  uitlesa  perchance 
EruB  00106  peculiar  cniue  tfacr«  happen  to  be  a  periodical  wind 
MowTiig  from  the  land.  But  let  no  one  confuse  periodical  and 
itiendant  wjodfi  toj^ether;  for  the  latter  blow  much  moregene- 
nlly  titan  the  former.  They  have  however  this  in  common, 
thai  tlicy  blow  from  the  qrmrter  where  tl-.ey  are  bred. 

13.  8ca  winds  arc  generally  more  violent  than  land  winds ; 
jet  when  they  subside  the  calm  is  greater  out  at  sea  than  near 
ihoie;  so  that  sailors  sometimes  prefer  rather  to  coast  along 
the  nhorc  than  to  venture  out  to  sea,  lest  they  should  be 
brodmcil. 

U.  There  blow  fiMui  llic  ara  to  the  shore  winds  which  arc 
lUermitlcnt ;  that  b,  winds  which  atlvance  a  liltlc  way,  nud 
iben  suddenly  turn  back.  This  purely  io  caused  by  a  kind  of 
nTmotion  and  inequality  between  the  breezes  of  the  sea  and 
(•fthe  [and  ;  for  all  incqualtly  of  the  air  is  a  coiunieiiccment  of 
*>nd.  Such  iiitcmiittcnt  and  eddying  winds  are  most  frequent 
"w  ^8  and  arms  of  the  eea. 

15.  Some  breezes  gonemlly  blow  about  all  great  waters,  an<I 
iretoostly  perccjitible  in  the  nioniiiig;  but  they  appear  more 
tbout  rivers  than  nt  sea,  by  reason  of  the  difference  botwccu 
ibe  breeze  from  tJie  land  and  from  tJic  water. 

It.  Trees  growing  near  the  sea  usually  bend  and  curve 
ihrsuielTes  awav  fn>m  the  sea  breezes,  as  if  they  had  an 
uilipathy  thereto.  Not  however  that  these  winds  have  any 
dcli-Terious  quality,  but  tlieii*  moiatness  and  dcntsity  render 
l^cm  as  it  were  heavier. 

The  QualitKS  and  Powers  of  H'indi, 
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1.  Tlio  south  wind  vriOt  us  is  ratnj,  the  north  wind  deir; 
the  fvnncr  collects  nod  nurtures  clouiJs,  the  Inttvr  brcitiu  and 
dissipates  thcra.  Poets  therefore  in  their  <lc*criptioni  of  llw 
deluge  represent  rhe  north  wind  as  at  that  time  iinpnsoacl,  ul 
the  soutli  wind  let  loose  with  full  powers. 

2.  The  west  wind  is  reputed  by  us  as  the  wind  of  the  GoU«li 
Age,  the  conipa.nion  of  perpetual  spring,  and   the  ourte  oFj 
flowers. 

3.  The  school  of  Pancelsiu,  seeking  a  place  for  Ma 
principles  even  in  the  temple  of  Juno,  tliat  is  the  tlr,  eaUiLli 
three  winds.     For  the  cast  ihey  found  no  place. 

Tiiiclurii  liquSdum  qiii  niercuriulifaus  Auitrum, 
Diviiii  ct  Zcplijri  rorantcs  sulptiui-e  vena^ 
£t  Bortsm  trivU  rigulum  silc.^ 

4.  tn  Britain  the  eai;t  wind  is  considered  injurious,  insamud . 
that  there  la  a  proverb, 

"  U'ticn  the  wind  U  in  the  «iiat, 
'Tis  uiiilicr  good  for  man  nor  bcaau" 

5.  In  our  hemisphere  the  south  wind  blowa  from  the  qi 
where  the  eun  is*,  the  north  wind  from  the  quarter  where  it  isj 
not.     The  east  wind  everywhere  follows  the  motion  of  ths  ur,' 
the  west  wind  opi>os)?9  it.     In  most  parts  of  Eun)pe  and  Weston 
Asia  the  west  winil  blows  from  the  sea,  tlie  east  from  the  land. 
These  are  the  most  radical  di((ercncea  of  the  winds,  whtrreos] 
most  of  their  qualltlea  and  powera  rciitly  depend. 

6.  The  south  wind  is  Ic^is  anniversary  and  periodical  than  thiJ 
north  wind,  but  more  variable  and  free';  and  when  it  is  !»•] 
riodical  it  is  so  gentle  as  to  be  scarce  perceptible. 

7.  The  south  wind  blows  lower  and  more  laterally ;  tiie  i 
wind  higher  and  more  from  above.  And  this  is  not  in 
sequenoe  of  the  polar  elevation  and  deproaaion  mentioned  above,] 
hut  becaui^e  the  south  wind  In  gencml  has  its  birthplace  neaierJ 
the  earth  than  the  north  wind. 

6.  The  south  wind  with  us  is  wet  (as  has  been  obs 
before);  but  in  Africa  it  in  fair  and  brings  great  heats, 
is  not  cold,  as  some  have  affirmcJ.*     In  Africa  it  is  tolei 


'  Joliuinn  FnttntU: 

Cirar  Aii>t«r  Milh  nifrciiriHl  llnci  imliiirrl. 
Rich  Zi'|ih)r  drn-fd  will)  >u1pliur,  llui'i«i  dtYM' 
RUM  "itn  MiL 
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WolUtjr,  bat  here  If  a  clear  and  dry  south  wiad  coodnue  long, 
it  is  Tery  pestllentiRl. 

9.  The  south  antl  w*at  winds  do  not  generate  vapours,  but 
u  they  blow  (rom  quarters  where  the  greatest  quantity  of 
npoure  is  drawn  forth  by  the  intensity  of  the  sun's  heat,  tliey 
irc  rainy.  If  however  they  proceed  from  dry  places  ihiit  are 
&M  from  vapours,  they  arc  fair^  eomctimca  pure,  and  sometimes 
nltiy. 

10.  The  south  and  vreet  winds  with  us  seem  to  be  allied,  being 
both  warm  and  moist;  and  on  the  other  hand  the  north  and  cut 
m  rclftted,  b«tng  both  cold  and  dry. 

1 1.  The  north  and  south  windr<  [as  has  been  observed  before) 
are  more  frcqaeot  than  the  eiut  and  west ;  because  by  rcoMoa 
«f  tlie  pre«eiic«  and  ab«eucc  of  the  sun  in  those  ports  there 
i«avast  inequality  of  TafMura;  whereas  in  the  eut  and  west 
the  eun  is  an  it  were  indiU'ercnt.* 

13.  The  aouth  wind  from  the  Ma  U  very  healthy,  but  more 
rfaolesume  from  the  Iniid.    With  the  north  wind  the  cnntmry 

gtx>d.     The  souili  wind  from  the  stra  ia  hkcwiac  very 
Scial  to  fruit«  and  plants,  driving  away  blight«  and  other 
di»ea^8.* 
IS.  The  south  wind  when  gentle  is  not  a  great  coMcctcr  of 
but  it  is  oficD  clear,  ei^pecially  if  it  be  of  short  con- 
ftttaace.     But  if  it  \atta  or  becomes  vi<jleut,  it  makce  the  sky 
>dy  aod  brings  on  rain;  which  comc«  on  rather  when  the 
ceases  or  begins  to  die  away,  than  when  it  conuaences 
or  U  at  itii  height. 

14.  When   tlie   south    wind  either  rises  or  fails,  thore    is 
gcoeralty  a  change  of  weather,  from  fair  to  cloudy,  or  from  hot 

I'to  oold,  and  vice  vcnk.     But  the  north  wiiid  often  both  rises 
kaad  fklLi,  witliout  any  change  in  the  weather. 

Cer  frosts  and  long  snows  the  south    is   almost  the 
IodIt  wind  which  blows',   us   if  the  frozen  mutter  had  been 
'  Cfcstcd  and  so  tluiwrd.     And  yet  it  is  not  always  followed  by 
lb,  but  the  Bfune  thinfj  occurs  likewise  in  fair  thiiwj". 

14.  The  south  wind  rises  of\encr  and  blows  stronger  by 
light  than  by  day,  especially  in  winter  nights.  The  north 
vibd.  if  it  should  rise  by  night  (which  is  unusual),  hardly  cvez 
l*Hs  beyond  three  doys.* 


'  *(MM.  PraUna.  |  Vc  Vtntb,  97. 
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H      17.  The  souOi  wind  raises  greater  waves ifa&a  thenortli,  evea 
tfauugli  it  blow  (vitit  equal  or  lew  force. 

18.  In  a  suutli  u-inj  tlie  aea  appears  more  blue  aad  clear. 
Fin  a  north  wind  bliicker  and  darker.' 

19.  A  «udilen  iiicrouie  uf  the  tooiperaturc  of  the  air  some- 
times  denotes  ruin ;  and  again  a  sudden  change  to  cold  eometiniea 

[•forebodes  liie  »une  tiling.  Bnt  tbie  depends  upon  the  nature  of 
le  winds ;  fur  tf  it  turn  warmer  with  a  soutli  or  eaet  wind  rain 
'  IB  at  bund  ;  and  so  likewise  if  it  becume  colder  with  a  north  or 
weet  wind. 
B  20.  The  south  wind  generally  blows  eolttary  and  unreatoted; 
but  the  north  winds,  specially  Cawiaa  and  Conis,  are  often  na- 
compsnied  by  other  different  and  contrary  winds,  which  repel 
them  and  ni:tke  them  tntnuttuous. 

21.  Take  care  not  to  now  in  a  north  wind,  or  to  grafl  and 
I'inoculnte  when  the  wind  is  in  the  south.* 

22.  The  leaves  of  trce^  fall  sooner  on  the  soiilh  side ;  but 
shoKts  burst  out  on  that  aide,  and  have  scarce  any  other 
ct.» 

23.  Pliny  observes  thnt  in  large  pastures  shepherds  should 
take  care  to  drive  their  flfK;k«  to  the  iiortli  side,  that  they  may 
feed  opposite  to  the  south.     For  if  they  feed  ojjpofiitc  the  north, 

i  they  get  foot^rot,  scouring,  and  blear  eyes.*  The  north  wind 
likewise  impairs  their  geufrativc  powers,  i<o  that  if  they  look 
agaittst  the  north  wind  as  they  copulate,  they  raostlj-  produce 
owo-lamba.  IJut  in  this  Pliny  (iw  being  a  Irauecriber)  is  not 
consistent.* 

24.  Winds  ni'e  injurious  to  the  corn  crop«  at  three  seasons  ; 
niuncly,  on  the  opening  of  the  flower,  on  the  «liedding  of  llie 
flower,  and  near  the  time  of  ripening.  At  the  two  former 
tltnes  they  either  bind  the  flower  in  the  stalk  or  ^hake  it  oC; 
at  the  latter  tliey  rmpiy  the  ear  nnd  ecatter  the  grain.* 

K  25.  In  n  south  wind  ihe  breaih  of  men  is  more  nficnRive,  the 
"■appetite  of  animals  is  more  depressed,  pestilential  diseases  are 
more  frequent,  catarrhs  cnmnmn,  nod  men  are  more  dull  and 
heavy ;  whereas  in  a  north  wind  tlicv  arc  brisker,  healthier, 
Ud  have  u  better  appetite.'  The  north  wind  however  is  bad 
for  coiwumpiion,  cough,  the  gout,  or  any  sharp  humour. 


,lt1>liil.  Pnitilwti.  I  D»  VealK  MK  *  Pllnv,  ivlll.  «■. 
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K  Tiic  eut  viDi]  is  dry,  biting,  mo^  dvAlruoUte  ;  Uie  wcM 

^p,  miid,  and  getiiaL 
S7.  The  cut  wind  towardd  ihc  end  of  epriog  le  dcatrurtive 

tofnut$j  hy  brii^ng  in  worms  and  cnU'rjiillan  whicli  di-vour 
ibuet  all  tbe  leavis;  mud  it  is  liken-itc  unfavourable  to  com. 
Hie  ve«l  wind  on  the  contrary  b  very  fuvuurable  and  friendly 
iB  pUots,  flowera,  sod  all  vegelxiiou.  About  iJic  uutumojil 
E^uioox  liow«Ter  llie  east  mind  also  is  toterahly  pteauint. 

is.  The  west  n-indii  are  more  violent  than  the  ea«t,  and  do 
Dwre  b«Rd  and  wrench  in-es. 

29.  Wet  weather  with  an  cati  wind  cuntinuoi  longer  than 
wilb  B  wcst|  and  gcncrallr  laetA  a  whnln  day. 

30.  The  east  and  north  wind^  when  tliey  have  once  bcgnn  lire 
■tore  coatinnotu  ;  the  aouib  and  west  winds  ure  more  TOriabie. 

31.  In  no  ca«t  wind  all  visible  things  appear  larger  ' ;  in  a 
WMt  wind  all  sounds  arc  more  audible  and  travel  farther. 

35.  "  That  the  wind  Cierias  attracts  clouds," '  paued  into  a 
imrorh  among  the  Grerkii ;  in  comparing  it  to  usurcre  who 
inw  in  money  by  putting  it  out.  It  h  a  strong  wind,  but  su 
nit  gprcuding  tlial  it  caonot  drive  awny  tJie  clouds  as  rjuickly 

they  return  and  rc^ifit  it.     And  this  ofipejirx  likewise  in  the 
Uj^r  conflagrations  which  mnkc  liead  agunet  the  niudii. 

33.  The  Cardinal  or  even  the  Scmi-K:iutliDBl  vind»  are  not 
stormy  aa  the  Median. 

34.  Tlie  Median  wind^  from  ea^t  to  north-east  nre  calmer ; 
UORi  aorth-ciMt  to  cast  they  art^  tn>»re  f  tunuy.  Su  likcwisr  the 
WiadA  £n>m  cast  to  sonth-cant  arc  calmer  thaji  from  soutli-ejiet 
Ib  wrath ;  and  similarly  fi'om  eoutli  to  south-west  they  are 
nhner  tlian  from  aouth-weat  to  wcrt ;  nnd  from  wcBt  to  north- 
ifMt  they  arc  calmer  than  from  north-wcrt  to  nortJi.      So  that 

rocecding  iu  the  order  of  Uie  l)ou.ven«  the  Median  winds  of 
he  first  Somi-canlinal  are  diHpoeed  to  be  calm,  thoee  of  tht> 
Uter  to  be  ntormy. 

36.  Thunder,  lightning,  and  tornadoes,  occur  with  cold 
ortherly  winds,  a.ttlic  wiodd  Corns,  Thrascius.  Circia^.  Me;Ks, 
ImtoM;  whence  tlinndcr  is  often  aooompaoicd  with  hnil. 

36.  Snowy  windj<  likewise  come  from  the  north,  but  from 
lose  Medi.'ui  tvinds  which  are  not  stormy, nt^  Corunnnd  Meaci*. 

37.  Wioda  in  general  obtain  their  natures  and  propert-ies  in 


'  An*  L  Profckro.  $  Dc  TcnlJ*.  1*. 
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five  (lifTerent  wars;  namely,  from  the  absence  or  presence  0/ 
llie  bud;  frum  an  f^eeiuvnt  or  disagreement  w]ih  the  Datunl 
mntinn  nf  the  air:  from  the  diflcrence  of  the  matter  of  the  nor* 
series  from  which  they  are  generated,  (t»  »ea,  bdow,  oianlief, 
and  the  like;  from  the  imprcgnntioo  of  the  countrica  thtoi^ 
which  they  pajw;  or  from  their  local  origins,  whether  on  liigii, 
under  the  earth,  or  ia  the  middle  region ;  all  which  vill  Im 
better  explained  in  the  enauinjj;  articles. 

38.  All  wind*  have  a  power  of  dicing,  even  more  than  tin 
ran  it*clf.  For  the  sun  draws  forth  vapours,  but  docs  not  dii- 
■perse  them,  unlead  it  be  very  powerful;  whereas  the  wind  boA 
draws  them  oi>t  and  earrirs  them  nff.'  But  the  soutli  wind  doM 
this  iiiuci)  less  thnn  the  others;  and  stones  and  beams  will  iireit 
even  more  with  a  slight  south  wind  than  in  a  calm. 

39.  March  winds  are  far  more  drying  than  summer  wiadi; 
to  that  musical  instrument  makers  will  wait  for  March  win^ 
to  dry  the  material  of  their  instruraeDta,  and  make  it  ponni 
and  mutucaL 

40.  All  winds  clear  the  air  and  free  it  from  corruptt 
that  those  are  the  healthiest  years  in  which  there  is  most 

41.  The  6un  haa  a  fortune  like  to  that  of  kingf.  w1 
>vernora  in  dUtnnt  provinces  have  more  fliibn)id.->ion 

edience  from  their  subjects  than  is  paid  to  the  prince  hi 
For  winds,  which  derive  their  power  and  origin  feota 
sua,  have  certainly  equal  if  not  more  influence  on  the  teiil|iti 
ratures  of  countries  and  the  dispoBitiona  of  the  nir,  tiian  llrt 
Bun  itaelf.  And  hence  it  is  that  Peru  (which  from  lying 
the  sea  and  having  vast  rivers  and  immenfie  Bnow-roountaii 
is  copiously  supplied  with  winds  and  breezes)  may  vie  wiil 
Europe  in  the  mild  and  temperate  nature  of  the  air.' 

42.  Vi'c  should  not  be  surprised  at  the  winds  having  so  gni 
a  force,  since  strong  winds  are  like  inundiitlons  and  torren 
and  vast  waves  of  the  air.  Not  however  that  they  have  U 
very  cxtrannlinary  power  after  all,  if  the  matter  be  bett 
examined.  They  may  blow  down  trees  whose  tops  being  spni 
like  aails  help  ihem  with  the  pressure  of  their  own  weigh 
They  may  likewise  overturn  edifices  that  are  weakly  built,  bf 
the  more  solid  structures  tlioy  ctnnot  destroy,  unless  ocooa 
pnnied  by  enrthquekea.     Sometimes  they  hurl  down  araUnebt 

■  AliitDt.  rrubltm.  {  Dc  Vcnili.  31.  ■  AcoM^  Htot.  Jet  Indt^  II  t 
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from  [he  mountains,  bo  as  nlinoiit  to  bury  the  pUins  below  tlicm  , 
[attuDg  which  befel  SoWaian  in  the  plains  of  Sultania.'  Some- 
[liiDe<  again  they  cause  great  tnundulions  of  water. 

43.  Winds  sometimes  dry  up  rivent,  nnd  disclose  their  beda. 

[Tor  if  aA«r  n  long  drought   there    is   n    strong  wind   down 

itieam  which  couliuu«s  fur  sonic  tiiys,  so  that  the  fre»h  water 

ii  u  it  were  ewept  off  into  the  sea,  and  the  tide  is  prevented 

im  ooaiiag  up,  the  river  becomes  dr^  in  many  unusual 

flKOL 

**immii.— .  1.  If  you  change  the  poles,  jon  must  alao 
tbtoge  joar  obeerTaii»ns  as  tu  oorth  and  Aouth.  For  th« 
tbacDce  or  presence  of  the  sun  in  the  cause,  and  this  varies 
HCOtdlDg  to  the  position  of  the  poles.  But  this  may  always 
ke  regarded  a»  certain ;  namely,  that  there  18  more  »ea  to  tJie 
•onth  and  more  land  tf'  the  DOrth,  which  likewise  has  no  elight 
bfluence  upon  the  wrnds. 

2.  Windii  are  generated  in  a  thou^nnd  ways,  na 
■"ill  he  made  evident  in  the  ensuing  inquiry  ;  whence  it  i*no 
M«y  matter  to  lix  observations  on  «o  variable  a  euliject. 
Tbo»e  however  which  are  here  laid  down  may  generally  be 
held  for  certain. 

Th/i  Local  Origins  of  tVinit. 

■ar*mt*  Tlie  knowledge  of  the  local  origins  of  the  winds 
>«Mi»T-  is  a  difHciilt  inquiry  ;  for  whence  the  wind  cometh 
and  whither  it  gnetli  is  regarded  even  in  .Scripture 
■I  a  toy»lery.  And  I  nni  not  now  speaking  of  tlie  sources  of 
particular  winds  (of  which  Iicreafler),  but  of  the  pinces  in 
which  wiods  in  general  arc  bred.  Some  seek  for  them  on  high, 
otlirm  nearch  the  deep,  but  ihey  scarce  look  for  them  in  thitt 
middle  a[)ace  where  they  are  mostly  geueraied.  And  in  this 
they  follow  the  manner  of  men  to  ovcrluuk  what  lies  before 
their  feet,  and  to  prefer  things  dark  and  obscure.  This  indeed 
u  certain,  that  winds  are  either  natives  or  etrangcrs  ;  fvr  they 
Ut  M  it  were  traders  in  vapours,  which  they  onllect  into  clouds 
(bf  iraportation  or  exportation  to  nnd  from  different  countries, 
receiving  winds  in  return  by  way  of  exchange.  But  let  ub  now 
in(|aiTe  concerning  native  windii;  for  those  which  are  strangcra 
Ms  <ine  pine*  are  nalivej*  in  another.  Winild  therefore  have  tlirco 
origins :  lltai  is,  they  cither  breatJie  and  i^pring  forth  from 

■  Knulm'  llUUfjr  ot  (he  Turki  (  mir.l). 
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t]ie  eartfa,  or  they  ore  driven  down  from  aboro,  or  thny 
Btirred  up  here  in  the  body  of  the  tar.     Thncte  driven  dowx 
from  nlwve  are  genemted  in  two  ways;   for  they  ore  cither' 
driven  down  before  they  am  fonoed  into  clouds,  or  uft«rw&; 
when  the  douda  luive  been  nuiiied  and  disperAcd.     Let  us  no 
observe  what  ia  their  hii^tory. 

1.  The  poeta  have  feigned  that  the  kingdom  of  .^lolua  w 
aituated  in  »ubleminenn  dma  and  cavcnui,  where  ibe  wi 
were    iinprteoncd,    and    whence    they    were    occaaionally 
looAC.' 

S.  Some  tlieologians  alao,  who  were  likewise  philosopbe 
have  drawn  a  siimilnr  inference  from  the  words  of  Scriptnri 
"  Who  bring*  forth  the  winds  out  of  hU  treaBares;"  a«  if 
winds  proceeded  from  Bome  subterranean    treasure-bouMS 
mugnzine*.     Rm  there  ia  nothing  in  tliis ;  for  Scripture  s; 
likewise  of  the  treasures  of  naovt  and  rain,  which  no  one  doub 
are  generated  above. 

3.  There  is  doubtteu  a  lai^  quantity  of  air  contained  in  tU 
earth,  which  probably  exhales  by  degrees,  and  must  certain 
from  particular  cauaea  sometimes  rush  out  in  a  body. 
pim'JlTJJn.         ^"  great  dnmghts  and  in  the  middle  of 

when  the  earth  is  more  full  of  cracks,  great  bodies 
water  are  observed  to  buret  forth  in  dry  and  aaoi 
placcp.     And  if  water  (which  i?  a  grow  boHy)  d' 
tliia  seldom  ;  air  (which  is  a  thin  and  rarified  body 
will  probably  do  it  oficucr. 

4.  When  air  cxliale*  from  the  earth  gradually  and  at  differcn' 
Bpots,  it  is  a(  first  tiardly  perceptible  ;  but  when  many  of  th 
small  emanations  of  air  are  collected  tt^ether,  a  wind  ia  form 
from  them,  as  a  river  from  many  springs.     But  this  seems  t« 
bo  true ;  for  the  ancients  have  remarked  that  many  winds  ai 
their  rise  and  in  tlie  places  whence  they  ri«e  are  weak  at  B 
but  gather  strength  as  they  proceed,  like  river*.* 

5.  There  arc  eome  places  in  the  sea,  and  lihewlse  some  lak' 
which    without   any  winds   nwcll   exceedingly.      This   wouli 
appear  to  be  owing  to  some  subterraneous  blast. 

fl.  It  reqiiirej'  a  great  force  of  subterraneous  air  to 
or  cleave  the  earth,  but  n  lees  to  raise  the  water.     Hence  it  i* 
thai  cartlii)imkc8  arc  uncommon,  but  swellings  and  risings 
the  waters  are  more  frequent, 
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7.  It  ie  likewise  everv  where  observed  tliat  vatera  aomewbai 
_iw  and  swell  before  storms. 

Tlic  thin  subtcrrancouii  air  which  escaped  at  difTcrcnt  spots 
perceived  on   land   till    it   is  coIIocteJ  into  wind,  by 
of  the  porous  nature  nf  the  cnrth.     But  when  it  r\aes 
I  below  the  wntere  it  i»  perceived  immediately  from  a  cer- 
I  iw«1l!u<r  of  the  tvfltAn,  by  reiuon  of  thi>ir  coutiniiity. 
9,  It  luuf  heca  before   olwerved   that  hiillnw  and  cvivi^moua 
have  iheir  attendant  winds;  so  that  ihese  would  cer- 
appear  to  have  their  local  origins  from  the  eurth. 
On  Urge  r(x.'ky  mountiuns  the  vrindn  are  found  t«  blow 
Ltooacr  (that  le,  Iwforc  they  arc  perceptible  in  the  val]icB)i 
Ibiore  fircfiiientlj  (that  h  when  there  is  a  calm  in  the  vbUich); 
FoU  mountaiMd  luid  roeki)  are  cuverDuu& 

11.  Gilbert  obecrvc^  (hut  in  Dcrbytihirc  *  in  England,  a 
BBuntainoud  and  rocky  district,  there  arc  such  strong  eruptions 
af  winds  from  aome  caverns,  that  atticleii  of  drcM  or  i-ngs 
thiuwa  innj  them  are  blown  back  agnin  with  great  violence, 
aod  earned  up  vt  ^niil  hoi>^ht  into  the  air. 

12.  At  Aber  Ilatry  an  the  Severn  in  Wales,  there  in  a  mcky 
cliff  filled  witli  holes,  to  which  if  a  uian  apply  his  car  hu  will 
hear  rarioutf  ttuundM  and  luuniiurs  uf  Hubicr randan  b1a.«U. 
'*MHim*'  Acoftta  has  ob.*en'Rd  wilh  respert  to  the  towns  of 

Plata  and  Totou  in  Peru,  which  do  not  lie  lar  npart 
from  one  auotlivr,  and  arc  both  situated  ou  higli  and 
mouolutnous  ground,  eo  that  there  is  no  diti'erence 
in  this  point;  that  ncvertlielc»s  the  temperature  of 
Potopi  iir  cold  and  wintry,  while  that  ol'  Plata  is 
mild  and  spring-like.^  'Diis  may  perhaps  be  owing 
to  the  eitvcr  uune^  near  Potosi ;  which  prorca  that 
there  are  vents  for  hot  and  cold  blasts  from  the 
earth. 

13.  If  tlie   eiirth    be   the  original  source  of  cold,  as  Par* 
eaidcA  maiDtained  (an  opinion  uol  tu  1i«  dei^piecd,  seeing  that 

■nd  density  are  closely  united)  *;  it  ia  not  less  probable 
It  warm  exiialationii  Hhouhl  tie  thrown  up  from  the  cenlr.il 
of  the  earth,  than  that  they  should  be  thrown  down  from 
cold  of  the  upper  air. 

14.  It  i»  said  by  some  of  the  ancient^)  that  there  ftre  certain 

I  I'M  Ijutn  few  OmUf  k  i  but  lli»  (nw  nnJIng  U  |>mprvMl  In  Gillwrt :  IXrUc 
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wdU  in  Dolinati*  aod  the  oountf?  of  Cyrene,  into  mlikb  if  i 

fltoue  be    Un-OTTD,   atonns  will  eoou  aruc ' ;    oe  if  (Ik 

broke  tlirough  sotne  covering  in  a  phux  where  the  wbdi  «e 

confined. 

'"*'2»^2«n»-      JKtaa  and  many  other  moanttuDS  vomit 

flumes;  and  it  li  probable  that  air  mny  break  ontl 
the  BHiue  way,  e^pectallj  being  cx]uu<led  and  Mil 
motiun  by  tiubterraaenn  heat. 
16.  Upon  earthquakes,  certxio  foreign  and  aoxioiuwiadtl 
oU^crved  to  blow,  both  before  and  iLftcr  the  ^hock ;  jiut 
liglil  (^mukc  u  commonly  emitted  bciore  and  after  great 
flagrations. 

A<iin«nLii«.         AiT  coofined   in    the  earth  is  forced  out 
nianv  caused.     SomeLiioed  a  badiy  cemented  tnasa  of 
faltfl  into  ■  hollow ;  tomctimcs  the  waters  inpilf  the 
in  tixe  earth  ;  0omctime«  the  air  is  exi>aaded  by  subtt 
fires  and  requires  greater  space  ;  sometimea  the  earth, 
vaa  before  firm  and  vnultcd,  i>  reduced  to  a»he3  by  in 
fire,  and  being  no  longer  able  lo  support  itself  falls  in. 
there  ore  many  oUier  simitar  caiuteti. 

So  much  then  for  the  inquiry  concerning  the  first  local 
of  the  windB,  namely,  from  under  the  earth.  I  come  ii 
the  second  origin;  namely,  frum  uu  high,  or  from  wliat  i» 
the  middle  region  of  the  air. 

AdmaLiDan.    lict  no  oiic  misinterpret  my  words  into  a 

that  the  other  winds  may  likewise  be  gcneratud  from 

both  of  land  and  ^eo.     But  thiit  1  bare  mentioned  is  the 

kind  of  winde  wliich  spring  from  the  earth  aa  winds 

formed. 

16.  It  h.i3  been  observed  that  woods  begin  to  nwtle  bofmt 
ffiudo  arc  mnnirejilly  jwreeived  ';  whence  it  is  conjectured  dat 
wind   dcscendH   from  above.     This  is  Ukewiae   remarked  oh 
monnluinti  (a«  t  have  mentioned  Itefore),  but  the  oaoae  it  law 
certain  by  renatm  uf  the  hollows  therein. 

IT.  The  dhootiiig  and  twinkling  of  stars  forctcis  wind  iV* 
that  quarter  where  the  sliootlng  is  Bi.-en  '  ;  wltioh  showa  tlist  tM 
air  ia  diaturbcd  above,  befurc  tJie  niuiiun  rcuehes  us. 

18.  The  clearing  ol  the  sky  and  disiteraog  of  the  cJud'* 

•  Pllnr.  II.  «4.  *  Udd.  KvUL  IC 

*  AtM.  Prub.  sxvU  US.  i  &d4  Cf  T\iaj,  a*IU.  MX 


**HISTOBU   VENTOKUM." 


163 


Ike^wdow  winds,  before  tlicy  arc  felt  oa  the  earth  ;  wliicli  like- 
viaepiOTe  tliat  wtnds  commence  above. 

19.  Before  tbe  rising  of  a  wind,  the  lee^er  stani  arc  not 
le,  even  on  a  clear  niglit ' ;  tbe  ait  upparently  bpiiig;  con- 
and  nuule  les^  traruparcut  by  the  umttcr  wbicU  is 
L^ntunlB  turned  into  winds. 

'H*.  Halo9  roQtid  Lho  mooa,  a  blood-red  sunset,  a  red  monn 
Ml  Iier  fourth  rising,  and  many  other  prognoetica  of  winds 
deriftd  from  above  (whereof  I  will  treat  in  their  proper  place), 
iidicate  that  tJie  matter  of  winds  is  there  cojnincuccd  and  pre- 
PumL 

tl.  In  these  phenomena  you  m»y  remark  the  dlfTerence 
ilnady  mentioned,  between  the  two  ways  whereby  wind^  arc 
gaeratcd  above ;  namely,  before  and  after  tlie  colleclion  of 
tapours  into  cloud.  For  the  prognostics  from  halos  and  the 
nlMini  of  tlic  8UU  and  moon  hnvc  some  dourly  matter ;  but  the 
iboMing  and  obscuration  of  tbe  emallcr  etara  take  place  in  a 
4Mrilty. 

S2.  When  wind  proceeds  from  a  funned  cloud,  the  cloud  ia 
•iikcr  totally  dissipated  and  turocd  into  wind  ;  or  it  is  divided 
fvily  into  mtn,  and  partly  into  wind;  or  it  is  rent  asunder, 
ind  tlie  wind  linr^its  forth  lu  in  a  ittorra. 

2$,  Many  indirect  phcaomenii  may  be  observed  in  nature 
cf  tbe  repercussion  by  cold.  Wherefore,  eince  the  cold  in  the 
aiddle  region  of  tbe  air  in  plainly  verj'  intcuse,  it  ia  eviU<?iit  that 
nponri  ciumot  fur  tbe  nio6t  port  [leiietratc  tliuse  regionti,  but 
be  either  congealed  or  burled  bade  again.  Aiid  this 
fwas  the  r>pinioQ  of  the  ancientfi,  which  in  thle  instance  ia 
Mund. 


The   thinl  local   origin  of  winds   is    in  the  case  of  those 

rvhtcfa  are  generated  in  the  lower  air;    to  which    likewise  I 

jfire  the  name  of  «welUngs  or  ovcrclmrges  of  the  air.     It  \i  a 

Ihiag   very    oommon  and   familiar,    but  yet  hitherto  passed 

jncr  in  silence. 

The  generation  of  those  winds  which  are  stirred  in 

lower  air  18  notliing  more  mynK-rioua  than  thi->.      The  air 

lewly  created  from  water  and  rnrifted  and  rcBotvcd  vapnurs, 

:  united  to  the  former  airj  can  no  lunger  be  confined  within 

aame  Utnit»  as  before,  but  swelU  and  nille  onwards  and  oc< 
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cupiee  a  larger  space.     But  here  ttc  must  a»ame  tiro  tliiE 
Fint,  that  a  drop  of  vntcr  turned  into  iitr  (whatever  atorin  tliej 
may  tell  of  the  dccItuiU  proportion  of  titc  clcmouta)  requiree  i 
Icnat  a  hundred  tiuiea  more  epacc  than  before  ;  and  tccoadlj 
that  n  little  new  nir  in  motion,  when  duperoddcd  to  the  old, 
and  puts  the  wliule  in  motion.     And  this  may  be  Been  by  th 
draught  from  a.  pair  of  bulluws  or  s  crock  in   the  windoirj 
vhieh  will  ^ct  the  nir  of  the  whole  room  in  motion,  as  the  lla 
of  the  cnndlea  will  directly  »how. 

24.  As  dews  and  miBt«  are  generated  in  ^c  lower  air,  wit 
Diit  being  turned  into  clouds  or  penetrating  into  the  mitl 
region ;  so  it  is  with  mnny  of  the  winds. 

25.  There  is  a  continual  breeze  playing  on  seas  and  wat 
which  ifl  only  s  slight  wiud  newly  generated. 

26.  The  rainbow,  which  is  the  lowest  of  the  ineteoTe 
generated  nearest  the  earth,  when  it  docs  not  appear  entire, ' 
broken  and  only  with  the  eiide  vimble,  is  resolved  into  wtod 
as  much  if  not  more  than  into  rain. 

27.  It  Uiu?  bccL  observed  that  in  countries  which  are  dii-id 
and  separated  by  the  iutvrpuaillou  of  mountains  some  win 
that  are  common  on  one  side  of  the  range  do  not  reach 
Dther.'     This  miinifestly  nhows  tliat  ibey  are  generated 
the  tops  of  those  inountiun!<. 

28.  Tliere  is  an  infinite  variety  of  winds,  which  blow 
clear  weather,  aiul  even  in  countrii.'!*  where  it  never  rainii, 
arc  generated  where  they  blow,  without   ever    havinj 
clouds  or  reacliing  to  the  middle  region  of  tlie  air. 

Any  one  who  kaows  how  easily  vajxiur  is  resolvfl 
into  air,  liow  great  is  the  quantity  of  vnj^Kiurs. 
how'  much  greater  npace  a  drop  of  water  uccaE 
when  turned  into  air  than  it  did  before  (as  has 
mentioned  above),  and  hnw  little  comprc»«ion 
ur  beard,  will  feel  certain  that  wind?  mtiet  he  ge 
rated  everywhere,  from  the  surface  of  the  earth 
the  highest  parts  of  the  atnio*[>hcre.     For  a 
quantity  of  vapwur,  when  it  begins  to  expand,' 
possibly  rise  to  llie  middle  region  of  the  air  wit 
surcharging  the  air  and  producing  disturbance 
the  way. 


Inrtirwl 
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Accidental  Generations  of  fFfnds, 

Acctilcntol  geticratione  of  wirnlit  arc  those  wliich 
do  not  produce  or  create  au  impulaWe  motion,  but 
■•**<«■  either  eicite  it  by  compKMion,  or  drive  it  back 
by  rei>crcu^ton,  or  roll  find  sgltAtc  it  by  ciutc$. 
And  this  is  effected  by  cxternjU  causes,  aod  the 
{Kiaition  of  oontiguouH  buJiea. 

1.  There  is  more  agitation  of  the  air  and  sensation  of  wlnda 
places  where  ihere  an  low  hills  eurronnded  by  valliefi  with 

h%Iier  range  of  liills  beyond,  than  either  on  luouatmns  or 

2.  Winds  and  dmiighta  are  felt  in  towna  where  there  is  any 
place  with  narrow  outlcta  or  passages,  and  nt  the  comers 

•treets. 

3.  Ventilation   is  produced  or  arises  nntundly  io   houneSj 
here  tJiere  is  a  thorough  draught,  the  air  going  iu  at  oue 

and  out  at  the  other.     But  it  m  done  more  elfi^ctualiy, 

the  air  enters  from  differrnt  »ii)c.<t,  mcctti  in  angle-*,  and  Imti  a 

lOD  outlet  at  the    meeting-place.     Arched    and  circnhir 

ling  rooms  are  cooler   likewiae.  because  the  air  which    is 

irred  ia  them  'n  reflected  in  all  du7cction».     Curved  porticoctt 

better  than  slraif^ht  once;  for  a  wind  in  a  stmigUt  line, 

igh  it  ia  not  conBued  but  has  a  free  outlet,  yet  does  not 

e  the  air  so  «ne*iiia!,  vohiniinnufi,  and  undulatwry,  aa  the 

ling  in  angles,  llic  windings  about  and  collections  iu  a  round 

'*\j»ix.  und  the  like. 

4.  After  great  storms  at  sea  the  accidental  wind  lasts  for  a 
after  the  original  wind  has  i>etlled.     And  lbi«  h  ciiu^ed 

the  rolli»oD  and  percuaaion  of  tlie  air  from  the  undulation 
the  wavea. 

&,  In  gardens  the  wind  is  commonly  found  to  be  repelled  by 
»,  buddiu';^,  and  tuoundti;  so  tliat  one  would  think  it  blew 
a  contrary  direction  to  that  in  which  it  really  blowa. 

6.  If  one  6idc  of  a  country  U  eurrounded  by  hilla,  and  a 
kluw  for  a  long  time  from  the  plain  to  the  hilb,  this  wind 

iog  repelled  by  the  hdts  U  cither  condensed  into  rain,  if  it 
a  moiHt  wind,  or  changed  into  a  contrary  wind,  which  how- 
-er  ia  of  no  long  continuance. 

7.  In  wcatliering  headlauds  sailorit  often  cxpcrivDce  a  chimgo 
wind. 
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Extraordiaary  iVtnds  and  Suddtn  Gusts. 

^^"^^        Some  writ«ra  gire  opinioae  and  reutnis  touchii 
S%4i^  extroonliiuiry  wind^,  aa  hurricanes  or  stoniiH,  witb 
"""  '"         winds,  trpbuaiu,  and  wroccoe ;  hut  ttcy  give  do  (l< 
aeription  of  the  thing  itself,  which  ccrtuinly  ia  to  be  sought  fro! 
iounuU  aod  ecaltcred  hiiitor;. 


1.  Sudden  gnsts  never  como  in  a  clear  sky,  but  only  wl 
it  18  doudy  and  with  nun;  so  that  there  is  rightly  thought 
be  an  pniption,  with  n  discharge  of  the  wind  atid  a  cone 
of  the  water. 

2.  Those  «torm9  attended  with  cloud  and  fog.  called 
luK,"  which  ri«c  up  like  pillars,  are  Yery  \ioteDt  uid 
at  SCO. 

3.  The  ETealer  typhoons,  which  extend  over  eome  conaiderabU 
space  and  carry  thio}^  up  into  tbc  air  along  with  them,  seld 
occur;  hut  the  leaser  and  as  it  were  playful  eddica  and  wl 
winds  arc  common. 

4.  All  atomu,  typhoons,  and  greater  whirlwinds,  bare 
manifest  motion  of  precipitation  or  Tibration  downward^  i 
than  the  other  winda,      And  hcnrc  they  appear  to  ruah^ 
ti>n-ent»,  and  to  flow  down  as  in  channcliK,  and  to  be  then 
pelted  by  the  enrlh. 

5.  It  sometimefi  happens  that  in  meodnws  haycockfi  are  carrie 
np  into  the  air,  and  then  dpn-ad  abroaul  like  a  cover  over  the  ficW 
Again,  bundles  of  pen-«traw,  sheafii  of  corn,  and  linen  huti 
out  to  dr^',  are  lifted  aa  high  m  the  lo]>s  of  tn-es  or  above 
to[M  of  houj«C4  by  whirlwinds  ;  and  all  this  is  done  without  an] 
great  force  or  violence  of  wind. 

6.  Sometimca  tlic^e  very  slight  and  partial  whirlwinds  ti 
place  even  on  a  clear  day ;  so  that  a  pcrdou  riding  may 
dust  or  straws  caught  tip  and  whirled  round  near  him  wit 
feeling   much    wind.     Ti.is   u   doubtless  caused    by  eontrai 
brcczcfl  niuluiilly  rt?po1!ing  one  another,  and  making  a  circula- 
tion of  air  by  the  oonciitwinn. 

7.  Tt  is  certain  that  there  arc  pomc  biniita  which  leave  brfiind 
them  OD  planta  injinifcst  tracee  of  burning  aod  scorching.  But 
the  »imcco,  which  is  an  invinhle  lightning  and  a  burning  air 
without  llamc,  in  rcfcrnxl  In  the  iiuiuiry  uu  lightni 
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Jlayi  OmtrAttting  to  Winds,  that  it,  the  Original ;  for  of 
Acridmlal  Winds  it  kaa  been  inquired  above.   . 


liona 


The  ancients  have  given  a  very  confuacd  niitl 
uiLiM^uh,    uncertnin  account  of  the  winds  and  their  cnuM'S, 
Sllll^''"'"  aiid  niOBtly  not  true.     But  no  wunder  that  those 
^'""'  who  do  not  look  close  do  not  see  clearly.     They 

u  if  wind  were  iwmcUiing  eUe,  different  from  air  in 
>d;  and  as  if  exhalations  generated  and  coutjiused  iJie 
bod;  of  winda;  and  ua  if  the  mutter  of  uiuds  were 
a  but  and  dry  exiialation  ' ;  and  aa  if  the  origin  of  the 
of  winds  TCvn;  only  an  cxpulBion  and  r«{>ercua«ioii 
((Ka  the  cold  of  the  middle  region ;  ull  which  things  uro  mere 
and  imaginary  fluppoaitiona.  But  yet  from  thcM 
«,  which  are  indeed  hut  cobwebs,  ihcy  weave  liirgc  webs. 
in  reality  every  impuUo  of  the  air  ia  a  wind;  ex- 
mixod  witli  the  air  cuiitribute  more  to  the  nuition, 
dnato  the  mnticr  of  the  winds;  moist  vapours  are  by  n  well 
pn^rtioned  heat  turned  into  wind  more  eattily  than  dry  cx- 
haktiooj ;  and  many  winiJ»,  besides  those  which  nrc  di-iven 
hva  and  re[>ellcd  from  aljove,  are  generated  in  the  luwer  re^^lou 
•fllie  air,  and  exhale  from  the  earth.  Let  lu  observe  what  is 
tbc  lai^uage  of  the  things  themselves. 

1.  I  have  mentioned  in  the  article  on  general  winds,  that 
jdn  natural  rotation  of  tite  air,  willidut  any  other  exieniul 
icuue,  gcncmtcd  a  pereeptible  wind  within  tlie  troj)ie»,  where 
iKc  air  revolves  in  jnrgur  circles. 

3.  Next  to  the  nuturol  motion  of  the  air,  before  inquiring 
[DoBfcruiuj!  the  Hun,  which  ia  the  principal  parent  of  tliu  wiiidd, 
^«c  mu«l  obderre  itbethcr  anything  bo  due  to  the  moon  and 
•tlicr  Btars,  upon  ciciir  cxju'rimeDta]  evidenec. 

3.  Great  and  violent  winds  arise  some  hours  before  an  eclipse 
«f  the  luoon;  so  that  if  the  moon  itt  eclipMid  at  midnight,  there 

windt  the  evening  before;  but  if  in  the  murning,  there  aro 
rindB  at  midnight. 

4.  Acodta  olwerves  that  in  Pern,  wlucti  w  a  very  windy 
)uQUy,  there  ia  most  wind  at  the  full  moou.* 


>  AlW.  VUVtoKlot.  iU  4. 


*  Illrt.  del  IftdM,  U.  7. 
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It  would  be  vrcU  worth  ubscrviDg,  wliat  eftt 
the  motions  and  changes  of  the  moon  Lave  up 
tlie  triiids,  for  thej  ccrtniiily  iufluence  the  waters.     Fnr 
Btance.  whether  the  winds  like  the  tidc£  arc  not  eotuevh 
higher  ftt  the  full  and  new  moon,  than  in  the  qaartert. 
(Jiough  it  may  he  a  convenient  theory,  that  the  moon 
dominion  over  the  watom,  and  the  i^iin  nod  stars  over  the  i 
yet  it  is  certain  tliat  water  and  air  are  very  homogc 
bodies,  uiul  lliat  next  to  the  mun,  the  uKion  has  the  greali 
|iower  in  every  thing  hero  below. 

5.  Greater  winds  are  obucrved  to  blow  about  the  time  "if  1 
cunjuneliuns  of  piftneb*. 

6.  Wind>«  nnd  stormy  wcatlicr  are  frequent  al  the  i 
Orkm';  but  we  tihouUl  observe  whether  this  doea  nut 
from  the  rising  of  that  ron»teIla.tion  at  a  time  of  year 
gL>ncrativc  uf  wiiid^;  %u  that  it  would  be  rather  a  coiiconilt 
than  a  cause.     And  u  similar  duubt  might  jiL^tly  be 
respecting  the  rains  at  the  rising  of  the  Hyudrs  and  I'Ipis 
or  the  storms  at  the  rising  of  Arcturua.     And  so  much  wi 
regard  tu  tbu  moon  and  stori:. 

7.  The  aun  doubllese  is  the  prinmry  efficient  of  many  winJ 
by  it^  heat  it  o|ieritc»  upon  two  kinds  of  matter  ;  name 

body  of  the  air,  and  viipour*  or  exlmlation*. 
6>  The  aan,  when  powerful,  expnnds  air,  though  pure 
entirely  unmixed,    perhnps    aa   much    an   one -third,    which 
no  trittiiig  diflcpence.     from  this  simple  cxpnnsinn  therefn 
Kiime  wind    muat  arise  in  the  euD'«  paths,  c»i>ecially  dur 
great  lieiits  ;  and  that  rather  two  or  three  hours  after  : 
than  at  daybreak. 

9.  In  Europe,  the  nights  arc  mere  9nltr>' ;  in  I'eru,  the  thi 
6rat  hours  of  the  morning*:  both  from  the  eame  cause,  oi 
the  cessation  of  winds  iind  hrL-czcs  at  those  botiri<. 

10.  In  a  water  thermometer  dilated  air  depresscB  the  wa 
as  with  a  blast ;    btil  In  a  gliuM  filled  only  with  air  and  capi 
with  a  bladder  the  dilntatiua  of  the  air  blows  out  \ha  bind 
perceptibly,  like  a  wind. 

11.  I  made  an  experiment  of  ibis  kind  of  wind  in  a  rou 
tuner  that  was  completely  shut  up  on  every  side.     .\  clia 
dish  of  coaU  thoroughly  ignited  go  that  there  might  be 
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joni^  nas  [iWed  in  tlie  middle  of  the  room.     At  one  eidc  of 
lii»,  but  at  some  distance  from  it,  I  suHjieniled  n  tlirtad,  witli 
cruu  uf  ft^allierd  faattined  to  it  to  rnnke  it  more  susceptible 
mtrtioo.     After  a  short  time  therefore,  when  ihc  heat  Imd 
icrcAscd  and   the  :iir  dilated,  the  cross  of  feathers  with  it^ 
ircad  bogiiii  lo  wuve  about,  firut  to  oae  side  and  then  to  tlic 
oliier.     ^Vnd  furtlicr,  whun  a  hole  wad  made  in  the  windnw  of 
tower,  a  warm  gugt  of  iiir  pa»cd  out,  not  continuoud,  but 
itcrmittcnl,  aitd  in  uudultttiug  currentij. 
12.  The  contraction  of  the  air  by  cold  after  it  lias  been 
;  Abated  likcwiitc  creates  a  wind  of  the  eamo  Idod,  but  weaker, 
VcetoM  cold  has  les?  foree.     In  Peru  therefore  under  any  ftpot 
rf  ikkde    not  only   i»  the  coolness  greater  than  'm  felt  hem 
(iliieh  is  the  result  of  anlip^alaais\  but  there  la  a  manifest 
from  the  contraction  of  the  air  9»  soon  as  it  eouic»  uniler 
Tihade.'     And  bo  mucb  for  wind  caused  by  mere  dilatation 
u4  contraction  of  the  air. 

13.  Winds  rising  from  mere  motions  of  llie  air.  with  no 
intcnnilture  of  Tapours,  are  aoft  and  gentle.  Let  lis  now 
brjuire  concerning  vajtorou!)  windd  (or  winds  generated  from 
Tapiurs),  which  may  be  tut  much  HtnmjjiiM-  than  llie  fnriiKT,  m 
the  I'ipaniiion  iif  a  drop  of  watnr  tiinicd  into  air  exrcedA  any 
aiMutsion  of  air  already  made  ;  wliicli  it  woe  thown  to  do  many 

14.  llie  sun  with  its  proportionate  heat  U  tlio  efficient  of 
nporous  winds  (which  are  those  that  commonly  blow).  Tho 
natter  ia  the  vap<iurs  and  eshulationx  turned  and  resolved  into 
air ;  1  My  air  (not  anything  otlier  than  air),  tliough  not  quite 
pnc  to  begin  with. 

15.  The  euo  when  it  luut  little  heat  raises  no  vapours,  and 
tikerefore  creates  no  wind. 

16.  The  sun,  when  it  hae  a  n)o<Ierate  hent,  draws  nut  Tapours, 
[but  does  not  immediat«ly  diisaipatc  then).  And  then-rore,  if 
[Acre  be  a  large  quantity  of  them,  they  collect  into  niiu,  cither 

or  accompanied   with  wind.      If  tlic  quantity  be  small, 
Itltey  are  tumcil  into  wind  alone. 

17.  The  heat  of  the  sun  on  ltd  incrcii&c  la  more  disponed  to 
[{coerate  wiod«;  on  it4  decrease  to  gcncnite  rain, 

18.  The  inl«nee  and  continued    beat  of  the   eun  rarifies, 
And  elevalee  vapours,  and  at  the  &ame  time  mixca 
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them  equally  aii(|  incorporates  thorn  with  the  ur ;  whidi  make 
tfae  uir  cntni  and  serene. 

19.  Tlie  equal  and  contiDUOua  heat  of  the  eun  a  1«« 
favounible  Lhan  the  unequal  anil  variable  Itent  fur  the  gcoen- 
tton  uf  winds.  Hence  it  is  that  wimls  are  less  troublesome  u 
B  voyage  to  Kusftia  than  in  the  English  Channel,  bv  rcssoDif 
the  long  days.  Dut  at  the  time  of  the  tciuinox  in  I'era,  wtuU 
lure  very  frequent,  by  rcoaun  of  tho  great  inequality  of  bat 
between  day  and  ni^ht. 

SO.  Id  vajmure  bntb  the  quantity  and  quality  arc  cif  ioi- 
]iOrtance.  A  tmiall  quantity  producee  gentle  gales ;  a  modente 
qunnlity  strong  windii;  a  large  qnnntity  charge*  the  air  aodi 
generates  rain,  either  with  or  without  wiiid^ 

21.  Va[Kiurs  oriBiDg  from  the  sea,  rivcre,  and  inuudatioos, 
gcncraie  a  far  greater  quantity  of  windd  than  do  exhabtiooi 
from  tlie  laod.  But  yet  winds  vhirh  ari^ie  from  the  eaittit 
and  le^»  d&nip  places,  are  more  6xed  and  continuous ;  and  tbeM 
gencndly  are  th(«e  which  are  driven  down  from  aboTC  Iht 
opinirtn  thcrcfurc  uf  the  ancicutd  would  nut  have  been  totlUf 
uiiprofiiable  in  this  respect,  had  they  not  clioeen  as  it  ir«ic  11 
divide  the  inliuriUincc,  »ud  to  n^sigu  rains  to  the  vB[tounltl 
only  cxhalntione  to  tlic  wlndd.  And  things  of  this  kind  woi 
well  in  nord»,  but  are  really  worthle&a  and  unpruBtnble.'        i 

22.  WiuiU  from  the  melting  of  enow  on  the  moootliu 
occupy  a  middle  space  between  water  and  land  wind«,  bnl 
incline  rattier  to  the  former,  though  tliey  are  more  keen  id 
active. 

23.  The  melting  of  snow  on  the  enow  mountnioa  always,  a 
ban  been  hofuru  ub^ervod,  produces  p«rIodical  winds  from  diai 
quarter. 

24.  The  anniversary  north  winds  at  the  rising  of  the  dog 
star*  are  supposed  to  come    from    the   frozen    oeji,  and  tlii 

ft  regions  abnut  the  Arctic  cinde,  where  the  ice  and  suuv  or 

I  not  incited  till  summer  is  far  advanced. 

I  25.  Tilt:  mibtsua  or  mountiiina  of  ice  whiuh  arc  carried  dom 

H  towards  Cunnila  and  XewfuuiiJlaud  arc   more  goucratiTV  « 

H  cold  gales  than  variable  winds. 

B  2G.  The  u'iikdd  fioni  stimly  or  chalky  toiU  arc  few  and  dtf 

I  but   in    hotter  couutriM  the    eame    ore   sultry,   roioky.  an 

ft  burning. 

^L  •  ATM.  UclninU(«  U.  4.  •  Cf.  Pttn;, 
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i'.  Wii)d«  generated  from  eca-v&poure  more  osuiljr  rcturu 

to  nun,  R3  Uie  watery  element  assei'U  and  reclaims  its  right; 

bui  if  thi«  does  not  take  place,  they  niU  directly  with  ihe  air, 
asd  remain  (^uiet-  But  terrestriul,  smoky,  and  uactuoiu  ex- 
halniioDi  are  leaa  easily  resolved,  aaccnd  liigbcr,  are  m<»« 
eicited  in  their  motiun,  frequetitly  jM.-nvtratc  into  (he  miihlle 
region  of  the  air,  and  make  up  some  of  tlio  matter  of  tiery 
meteors. 

28.  It  is  reported  in  Eiifi^land  tlutt,  when  Gn^coiiy  wn»  under 
ottr  domtujon,  the  iuliabilaat^  of  Bordeaux  and  tlic  nci^hUour- 
bood  presented  a  petition  to  the  king,  to  stop  the  burning  of 
'heather  in  Sussex  and  Hainp^hirc:   bccAUiie  about  the  end  of 

A{iril  it  eaui^Ml  a  wind  deiitriictive  to  the  vines. 

^9.  The  tneeting!4  of  winiU  together,  if  the  winds  be  strong, 

poilace  violent  whirlwindit;  hut  if  tJic  winds  be  gentle  ani] 

iDOtft,  ihey  cau§«  rain  atid  a  cnlm. 

30.  ^IndH  arc  calmed  and  realraincd  in  five  ways;  namely, 
vhca  the  air  charged  aod  agitated  wilbvajHiurtf  in  freed  by  the 
np>un  becoming  condcneed  into  rain;  or  when  llie  vapuura 
n  nrified  and  diei^ipaled,  and  are  thus  mixeil  with  the  air» 
Ud  tgrcc  well  with  it,  and  keep  ii^utct^  or  when  vapour?  or 
etiulatioas  are  raised  and  exalted  so  high,  that  there  is  a  com- 
plete freedom  firom  them,  till  they  arc  either  driven  down 
ftom  tlic  middle  region  of  the  air,  or  admitted  into  it;  wr 
•hen  vapoun  collDCted  into  clouds  arc  driven  by  tJie  upper 
windi  into  other  countries,  utid  6o  leave  the  laiuU  over  which 
tliey  pass  calm  and  undisturbed;  or  lastly,  when  the  winds 
blowing  from  their  nurecrics  become  feeble  by  renM>n  of  the 
fcngdi  of  their  journey  and  the  waul  of  frvsli  matter,  and  losing 
tbrir  force  gradually  die  out- 

31.  Showers  generally  allay  the  winds,  especially  if  (hey  be 
Monny;  an  on  the  other  hand  winds  often  keep  off  nun. 

32.  Winds  eoulracl  themselves  into  rain  (which  is  the  first 
■nd  prineiptil  of  the  five  wavH  in  whirh  Ihcy  an;  ealined),  eilhiT 
when  overeharged  by  the  (juantity  of  vapouri*,  or  by  rcaj=on  of 
the  eontmry  motions  of  gentle  windK,  or  by  reiuoii  of  thp  op- 
position  of  moimtnin^  and  hemllnnd!*,  wldcli  resist  the  8hack  of 
the  winds  and  gnidiiidly  turn  them  back  on  thcmiielve«,  or  by 
mwon  of  the  condcnsatio)i  from  iiUunM  cukL 

23.  ITie  mialler  and  lighter  wiiwU  generally  rise  in  tho 
tnuming  and  f  dl  nt  sunset,  as  ttic  coadcusatiun  of  the  tiight 
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atr  liAH  DdWRr  Pnoiiirh  In  cnntmi't  tKnn>_      Pnr  thi>  air  nrill  onKn^i^^ 


«r  lias  power  coough  to  contract  tHem.    For  the  air  will  mbn»^ 

to  »onie  cnmjirei^^ioii  without  beooiniog  Agitated. 
^P     34.  The  sound  of  bells  a  supposed  to  disittpate  thunder  ac^^ 

llfjhtaiiigi  Luttliis  bad  not  come  imdvr  obeervation  nritb  rcepe^^^ 

to  winds. 
B       A«»auic«.      Conanlt  here  the  passage  concerning  the  pif^^ 
H     DosticA  of  winds ;  for  there  is  some  cooocctioD  between  cuueir:^ 
^B     and  mgn& 

^B     35.  Plin^  rocntiontt  that  tbo  Tioleoce  of  a  wliirlwind  is  stoppec^ 
Hl»y  pouring  vinegar  upon  iL' 

mr. 

^M    and 
H    or  It 
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Th<  Limitt  of  Jfindt. 

1.  It  i*  «iid  thm  the  prie«t«  who  offered  tlie 
t^  iSiTAnkiS;  yearly  eacrificee  on  the  altars  at  the  tops  of  Mont 


i.q<iir».         Athoa  and  Olympus  used  Xo  find  the  lettera  which 


they  had  traced  in  the  ashe^  of  ihe  victims  the  preceding  year 
no  wny  diearrungcd  or  obliu-raled  ;  and  thl0,ulthoiigh  the  altars 
did  not  ataiid  in  a  temple,  but   in  tlie  open  air.*     This  fully 

^■proved  tlutt  st  that  elevation  there  hod  been  neitlier  rain  nor 

^^ind. 

2.  It  is  said  that  at  the  top  of  tlie  Peak  of  Tcneriffe,  and  al»o 
Hon  the  Anden  between  Peru  and  Cliili,  f^now  Hea  along  the  cURi) 

find  sides  of  the   moiintaina;  but  nt  the  eutnmilA  theiuselves 
there  id  nollung  except  n  elill  iiir,  ao  mrifivd  as  alinotst  to  etop 
^■jTBEjiiratiiin,  and  ao  acrimonious  and  pungent  as  to  excite  uaueca 
ID  the  stomach,  and  to  redden  and  inflmue  llie  eye^.' 

3.  Vaporous  wiode  do  not  appear  to  blow  at  any  great  ele- 

ITation,  though  some  of  tJiem  ore  probably  higher  than  tno4t 
cloudfl. 
So  much  for  the  height;  now  for  the  latitude  of  Iho  winda, 
4.  The  winds  eerlaiuly  occupy  very  various  spaces;  so 
timos  very  extenplve,  and  mimetime.4  very  narmw  and  confiiieiT. 

■They  have  been  known  to  cover  a  space  of  100  miles  witluu  a 
Ifaw  JiuurB. 

5,  Free  winds  that  ningc  over  a  wide  apace  arc  generally 
mg  and  not  mild.    They  la*'!  grncrally  for  about  twenty- 
Bur  hours,  and  are  not  rainy.     Confined  winda  on  the  other 
tod  arc  eitticr  mild  or  tstermy,  but  always  uf  ehurt  duration* 

[nti>r.  tL  40l  *  Cl  Artel.  Prab.  xxvL  30.  i  biuI  8idlniu  IVIyhM,  IJ 

let  AmmU,  lit  II,  so.  1  ud  Tu,k\us  v.  765. 
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C  Periodical  winds  are  itinerant,  and  fill  a  very  extcnetve 

I.  Stonny  iriod^  do  not  travel  far,  tliough  they  alwnya  spread 
IvFOod  the  lUnitd  oftlie  storm  itself. 

i.  Sea  winAs  are  nrnch  more  partial  than  land  winds;  so  that 
mnefiinrs  «t  aea  a  freeli  breece  may  bo  obMrred  to  he  curliog 
•mi  ruffling  the  water  in  one  direction,  wliilc  cverj-whcrc  else 
liic  «ea  ii!  as  calm  anJ  smoutli  119  a  mirror. 

9.  I  hare  before  alliuled  to  the  nnall  whirlwindn  which  Mime- 
■BMS[ilay  bofore  )>ereoD0  oo  horseback,  almost  like  the  blitsfe 
^  i  pair  of  bellows. 

I  now.  pas«  from  the  latitude  to  the  duration  of  the  winds. 

10.  Very  strong  winds  continue  longest  at  Bea,  where  there 
ii  I  pleniitul  aupply  of  vnpoura.  On  Und  they  acaroo  ever  last 
>KR  than  a  day  and  a  half. 

II.  Very  g«Dtlo  winds  do  not  blow  continuously  for  more 
ihia  Uiree  days,  either  on  l»nd  or  fiea. 

12.  The  eart  wind,  as  lias  been  eWwhere  observed,  i»  of 
lo^iT  duration  llian  the  west.  And  also  every  wind  which 
■pin^  tip  in  the  morning  is  more  lasting  than  one  that  rued  tn 
'fat  titning. 

13.  It  ia  certain  tliat  winda  (unless  tliey  are  mere  eborma) 
lit  and  tocrcaac  gradually,  but  full  more  quickly,  and  aomc- 
liats  all  at  once. 

The  Suectasiona  of  IVindt. 

M  1.  If  the  wind  follows  tlie  motion  of  the  «un,  that 
:u2S:  is  if  it  move  from  eaat  to  souLh,  from  eouth  to 
west,  from  weat  to  north,  from  north  to  etist,  it 
not  generally  go  hack;  or  if  it  doea,  it  is  only  lor  n  short 
vDc  Bnl  if  it  move  contrary  t4:i  tlie  motion  of  the  auo,  that  is 
,ir  it  dtangca  from  ciwt  to  n«rth,  from  north  U»  went,  fntm 
"•t  tci  soath,  fmm  nnuth  to  eust,  it  generally  retwrns  to  (lie 
|Matr({aarter,  at  teaat  before  it  liw  completed  the  entire  circle. 
L  If  rain  folU  before  the  wind  conimciices,  the  wind  will  Inst 
than  the  nun.  But  if  the  wind  htowa  firet  and  is  afier- 
hud  by  rain,  it  doee  not  often  rise  again  ;  and  if  it  doc», 
Sit  followed  by  freah  rain. 

If    the  wind    iiliilU  about  for  a  few  hours  as  if  it  was 
the  different  points,  and  then  comnionoea  to  blow  con- 
lyfrom  one  quarter,  that  wind  will  la^t  niiiny  days. 
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4.  If  a  aoiitli  wind  begin  to  blow  for  two  or  tbrec  diiy^) 
north  Tvind  will  eomctimca    rise  directly  afWrwanls.      Bat 
there  bw  been  a  north  wind  for  od  many  days,  tJic  wind 
blow  for  a  short  time  from  the  east  before  it  comes  from  < 

^—BOUtb,' 

^p    5.  Towards  the  end  of  the  ycnr  nod  the  commpnpenwati 
winter,  if  (he  gontb  wind  blow  first  and  bo  suocecded  by  1 

|ni>rth,it  will  he  a  s«vL>re  wint<-'r.'     But  if  the  north  wind  bio 
at  the  coininonoement  of  winter,   and   he   succeeded  by  tl 
Boiith,  the  winter  will  l>e  niihl  and  warm. 
a.  Pliny  (quoting  Kitdoxii?  asserts  timt  llie  same  series 
winds  returns  every  four  years';  wliieh  docs  not  appear  I0I 
true,  for  the  rCTolutionu  nrc  nt)t  so  rapid.     It  hiu  been  ol 
by  the  diligence  nf  eomn  that  the  greater  ami  more  rcntailca 
aeasona  of  weather,  as  great  heal^,  great  enowi*,  gr<*'  f" 

twartn  winters.  And  cold  summers,  generally  come  round  iu 
circuit  of  thirty-five  yoara. 


Th«  Motions  of  Win<la. 


erinquirr. 
nMWitlDn. 


Men  talk  as  if  the  wind  wcr«  n  body  of  ite 
whioh  of  its  own  force  drove  and  impelled 
air  before   iU      And   likewise  when    it  ohiD| 
they  talk  as  if  the  enme  wind  IrAnsfcrpcd  itself  I 
K  another  place.     And  when  the  people  talk  in  thi«  way, 
sophers  prescribe  no  remedy  for  such  opinions,  bnt  they  iheO 
Beives  talk  confiiecdly,  without  opjKising  llieiie  errors, 

II.  After  the  in<iuiry  therefore  into  the  local  origina  of  1 
winds,  I  come  next  to  that  concerning  the  mislng  and  dii 
of  their  motion.     In  winds  which  have  tlie  commencement 
rantion  in  tlieir  first  impuUo,  us  those  which  are  driven 
above,  or  exhale   from   the  earth,  the  excitation   of 
H  i»  manifest.     The  former  dexcend,  the  latter  awenij  at 
^  commencements,  and  afterwards  acquire  a  winding  motion 
the  resistance  of  the  air,  princtpully  according  tu  thu  ai^O* 
:  their  force.     But  the  in«|uiry  concerning  the  winds  wbidt 
up  everywhere  in  the  lower  air,  (and  are  the  COTumon 
of  all,)  is  more  ubticuxe.    And  yet*  as  haa  bc-en  aX 
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ia  (lift  spMulation   00  tbe  eightli  artlt^le,  the   ihmg   tuelt  U 
onuDoo  aoA  familiar. 

2.  Ttiere  U  some  resemWrince  to  this  thiaj;  tn  that  etperimetit 
rf  the  close  tower  wbirh  hnj*  been  fle>cribed  before.  For  ihnt 
U|Krinicnt  va0  varied  in  thrte  wnys.  The  Srvt  waa  that 
ilrttd/  mentiooed,  bj  means  of  »  chafing  dish  of  i^nil^^  nnd 
bright  ooab.  The  ecoond  wa»  br  removing  the  chafing  dLih, 
la)  nibetitating  a  kettle  of  boilinj;  water,  which  miule  llie 
Wtion  of  the  crosa  of  feathers  slower  and  ict<^  active  ttuiii 
Wore;  as  the  heat  wae  cot  stroug enough  to  prcwnt  the  dewy 
npOQr  of  the  water  from  b-tnging  in  the  ojr,  and  could  aot 
dica'pate  it  into  the  matter  of  wind.  The  third  woa  b<r  the  use 
«r  both  the  chafing;  di^h  and  tlio  kettle,  which  nrio^t  of  all 
■gittted  the  crox^  of  fcathcrg ;  00  that  it  appeared  eomelime*  to 
bt  lifted  up  as  h/  a  eniaU  whirlwind.  For  now  there  waa  lN>th 
the  water  to  supply  plenty  of  vapour,  aiid  the  chnfiag  duh  at 
kid  to  dtsaipate  it. 

3.  From  tliU  it  appears  that  the  overcharging  the  air  hy  the 
malntion  of  vn[iniir  iato  air  ia  a  princJpAl  caiiae  of  cxcitJng 
suticm  in  llic  wind& 

I  must  now  paw  on  to  the  dtrecitou  of  motion,  and  it«  vcr- 
tieity  or  change  of  direction. 

4.  The  direction  of  the  progreraive  motion  of  the  windH  is 
BnitroUed  by  the  Durscries,  which  are  to  winds  whn.t  foiintnins 
ire  to  riverfl.  Such  ure  places  which  abouud  lu  vapour* ;  for 
there  ii  the  ontire  country  of  the  winds.  Now  when  they 
hits  fiiund  a  current,  where  the  nlr  ofler»  do  resiniance,  (a»  water 
finii  a  declivity.)  they  unite  with  all  the  homngcDcoiis  matter 
tlie^  find  in  tlicir  nuur»o,  and  curr>'  it  off  with  tlicm,  iw  rivcrH  do. 
Winds  tlierefore  always  blow  from  the  quarter  where  their 
nnnerica  lie. 

6,  When  the  winds  have  no  special  ouraeriee  in  any  fixed 
>px,  they  become  exceedingly  erratic  and  easily  change  their 
nirrenl ;  aa  may  be  seen  in  the  middle  of  the  eva  and  in  wido 

piiiiti, 

5.  When  the  winds  hnve  grral  numericd  in  one  spot,  but 
nxrive  «matl  nrcc^iionii  from  the  placea  tlirough  which  ihi-v 
juumey,  they  blow  strongly  at  first,  hut  gradually  6!a<;kcji. 
On  tbe  other  band  wlien  the  ouncriea  arc  more  continuous,  the 
irioda  arc  gentler  at  fint.  but  nftcrwaide  im-rnuc. 

7.  Tbe  wrinds  have  movable  uur*';rtcs  in  the  clouds,  which 
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nro  often  trtnajwrted  by  the  upper  wind*  t«  pUw^  far  il'wlaEt 
(fun  tlie  Duw«rict>  of  tlic  vapours  from  wliicli  Ihwe  clouds  were 
generated.  But  in  thia  chbc  there  begins  to  beanarBeryof  dio 
wind  on  that  side  where  tlie  clouda  lire  first  turned  into  wini 

8.  Tlio  vcrttc'ity  of  the  w'mda  i^  n«t  caused  l>y  a  wind  trao*- 
porting  itself  while  it  in  blowing,  but  by  its  either  fulling  of ' 
il«elf>  or  being  OTerpowered  by  snother  wind.  And  all  tliii' 
de|)C«de  on  the  dificrcnt  situation!!  nf  the  nurwries  of  winds,! 
and  the  dificrcnt  timeii  and  ncanons  when  the  vapours  cmauatit^  i 
from  thc5c  nurseries  are  resolved. 

9.  If  there  he  nurecrirs  of  wlndi  on  oppiwite  sides,  thotj 
IB,  if  one  be  in  the  north,  the  other  in  the  south,  the  strop 
wind  will  jirevall,  and  will  blow  continuously  without  «ny| 
contr«ry  winds,  but  eomewhat  deadened  and  S'libdued  by  thai 
wfakcr  one;  in  the  same  way  as  the  force  of  iho  tide  is  »f-J 
fected  by  the  stream  of  a  riTcr:  for  the  motion  of  the  oea  d<i 
prevail,  and  becomes  thconly motion, yet itiseomewbatdl* 
by  the  course  of  tlie  river.  But  if  the  stronger  of  lbc« 
contrary  wtniU  hnp|)(>n^  to  fall,  the  wind  will  at  oneo  spring  Of\ 
from  the  opposite  r|ii!irler  whence  it  before  blew,  tbouj^h  itl 
been  made  imperceptible  by  the  power  of  the  stronger. 

10.  For  instance,  if  there  ho  n  nursery  of  wind  in  tlie  no 
east,  the  north  omt  wind  will  blow.     But  if  there  he  iw-o  nur-l 
series,  one  to  the  east,  the  other  to  the  north,  the  winds  wiUI 
blow  separate  for  some  distance  up  to  the  point  of  conBucjwejJ 
nnd  then  ihcy  will  set  in  from  the  north-^ast,  or  with  an  in 
clinatioQ  in  the  direction  of  the  stronger. 

11.  If  the  stronger  nursery  of  wind  be  (o  the  north,  twe&t 
miles  dislani  frum  any  country,  and  the  weaker  one  be  to  till 
eftst  only  ten  mile*  off,  the  cast  wind  will  blow  for  some  liontK) 
but  80on  afterivfirrls  the  north  wind  wilt  arrive  and  aupereedeit 

12.  If  the  north  wind  be  btuwiugand  fall  in  withnmounlaisi 
on  the  weatriide,  it  will  minn  rliange  to  north-eowt;  tbat  ifl,toi; 
compound  of  the  original  and  reflected  wind. 

i;j.  If  there  be  a  kiid  nursery  of  winds  to  the  north,  and  tli* 
blast  from  it  go  straight  u|>,  and  meet  with  a  cold  chmd  fn» 
the  west  which  drives  it  to  tlie  opposite  point,  it  will  b1o> 
from  the  north-east. 

AdmMiiiiiin     The  nurocrica  of  the  winds  on  sea  and  land  < 
Btationary,  so  tliat  their  birthplace  and  origin  may  be  bctttt 
discovered.     But  the  nur^erie^  in  the  clouds  are  mor^blc,  M 
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[lilt  the  matter  of  winds  13  8ii|iplie(i  in  one  pliicc,  wlii!e  tlicy 
ire  formed  eleewhpre.  And  thi«  accuutittt  for  tlif  dircuttua 
of  motioo  Id  tbe  winda  being  more  Toriiililc!  and  confusecL 
Hiew  are  adduced  by  way  rf  example ;  but  tbe  like  holds  in 
e  cues.  And  so  much  for  tL«  direction  of  tlie  motion  of 
winds.  But  we  luuat  aeo  furtbor  respecting  the  longitu-le  and 
Mdit  were  tbc  voyage  of  winds,  thoogh  tbie  may  scPin  to  have 
been  inquired  into  a  little  before  under  the  title  of  latitude, 
-for  if  wiods  occupy  ^nter  spaces  latitudinally  than  longi- 
♦uJintUy,  their  breadth  may  be  mistaken  fur  their  leiigtli. 

14.  If  it  bo  true  that  Columbus  on  the  coast  of  Portugal 
inferred  tbc  existence  of  a  continent  in  America  from  the 
p«riodical  westerly  winds,  wind.«  would  certainly  appear  to 

r.vel  a  very  long  way. 
15.  If  it  be  true  that  the  melting  of  the  snowa  about  the 
Arctic  Sea  and  Scandinavia  eausca  nnrtli  wind^  to  blow  in 
Italy  and  Greece  flaring  tbe  dog  days,  that  certainly  is  a.  great 
distance. 

16.  Tbe  comparative  rapidity  with  which  weather  IraveU  in 
tbedirectjonof  the  different  windahaanot  a»  yet  been  observed; 
far  instance,  how  much  quicker  a  stoiTn  comes  up  from  the 
cutvith  an  easterly  wind;  how  mucli  slower  from  the  west 

And  so  much  for  the  progrcflisive  motion  of  winds;  we  must 
Mvlook  to  tlieir  uiidulutiuD. 

17.  The  undulation  of  windfi  U  a  momentary  action ;  for 
n«D  a  strong  wind  will  rite  and  fall  altcniatcly  at  Iciut  n  hun- 
dred timci!  in  an  hour ;  which  shows  how  unequal  the  torce  of 
the  winds  isi.  For  neither  rivers,  though  mpid,  nor  currcnis  at 
•at,  though  Bintng,  ha%-c  any  iinduliition  at  nil,  except  when 

'      ibi  wind  blows.     And  this  undulation  of  tlio  winds  has   no 
I     cqtttlity  in  it,  but  is  like  the    pulse,  sometimes  double  and 
■MBrtimes  intermittent. 

Ilfl.  The  undulation  of  the  air  difiers  from  that  of  the  water 
b  this;  in  water  the  waves  rise,  but  fall  again  spontaneously 
to  ft  level ;  so  that  (notwithstandiug  tlic  lofty  cxpressioua  of  tb^ 
poets  concerning  etunna,  "  that  the  waves  rii^c  to  heaven  and 
•ink  to  hull,"J  tliey  Ho  not  fall  much  below  tlie  level  surface 
of  the  water.  But  in  the  undulation  of  tbe  air,  where  there 
ii  no  motion  of  gmvity,  the  air  is  raided  and  depressed  almost 
equally.  And  eo  much  for  tindulatioD.  ^Vc  must  now  inquire 
coooeming  tbe  motion  of  conflict. 
VOL.  V.  .V 
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19.  I  have  nlrendy  partly  inquired  into  the  oonflids  snd 
compound  currents  of  tbc  winds.  It  is  maQirest  tiut  wlntb, 
especially  the  milder  ones,  arc  ubiquitous;  lu  in  Ukennse [noted 
by  tlie  fact  that  there  are  few  days  or  hours  wherein  some 
gentle  hreczea  do  not  blow  in  open  places  ;  «nd  that  with  grot 
irrcguUrity  and  vanety.  For  the  winds  which  do  not  prouel 
from  tlic  larger  □ureerica  are  ermtic  and  changeable ;  eomctimA 
propelling  and  eoiQctiaios  flying  from  ono  another,  as  if  b 
eport. 

20.  Two  coDtrary  winds  are  sometimes  obscrrcd  to  moot  («• 
gcther  at  eca ;  as  is  shoim  by  the  ruflUng  of  the  surface  of  tkt 
water  on  both  eidos,  and  the  stillneea  between  ihetn.  After  Uw 
COlliMOD,  if  the  winds  break  each  other  equally,  a  geacral  caIid 
eomes;  but.  if  the  eitrongcr  wiod  prevail,  tiie  agitation  of  ihs 
vrntcr  is  continued. 

21.  It  is  certain  that  in  Peru  winds  often  blow  from  one 
quarter  on  the  muuntains,  and  directly  contrary  in  tlie  rallioji 

22.  It  ia  likcwifio  certain  that  with  119  the  clouds  move  ijift 
dtrectton  contrary  to  tlie  wind  here  below. 

23.  Again,  the  higher  clouds  are  sometimca  seen  to  Boudover 
the  lower ;  60  as  to  pass  in  diiTcrcut  and  even  contrary  dire«tiaii% 
as  if  dri%-co  by  opposite  currents. 

24.  It  is  likewise  certfun  that  in  the  upper  air  the  wind* 
eometimee  arc  neither  distraet«d  nor  impelled,  while  half  a 
mile  below  they  are  driven  along  in  mad  fury. 

25.  ContmriwiBB  also,  there  is  nometimes  a  calm  bcb» 
when  tho  clouds  are  moving  rapitUy  above ;  but  tiita  is  leM 
common. 

In  the  waves  likewise,  sometimca  the  water  ob 
the  top,  sometimes  tliat  below  tnovca  tho  qoidcMt) 
and  sometimes  (though  rarely)  there  arc  diflTereol 
currents  of  water,  the  one  above  and  the  otlicf , 
below. 
S6.  We  should  not  altogether  neglect  the   testimony  ofj 

Vu^it,  seeing  he  was  by  do  means  ignorant  of  natural  phiky 

sophy ;  "  At  once  the  winds  nieh  forth,  the  cost,  and  south,  ad . 

south-woat  Jadon  with  etorms;  ''  and  again,  "  1  hare  swn  •!! 

tho  battles  of  the  winda  meet  together  in  the  air."'-    So  &rth(l 


Indirect  vile- 


*  Qua  i:iini!i)iir  Hslusqut  runni,  CMfatrquc  precrllla 
Afrlcui.  —  .T.-.  L  !<.>. 
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\an  I  intiuired  concerning  the  motions  of  tlie  winds  in  nnturc. 
I  onut  DOW  look  to  their  motion  in  machUicB  of  human  In- 
KDtion  ;  and  above  all  iii  the  soUm  of  sfaifis. 

T'fu  Motion  of  H'indt  iii  the  SaUs  of  Ships, 

1.  The  largest  Britiah  Khipa  (for  I  talce  Ihora  na  niT  example) 
hve  four  and  sometimes  live  taaata ;  all  staniling  erect  one  hc- 
hiikl  the  other  in  a  Btraight  line  dnwo  through  the  centre  of 
tk  vewel. 

2.  The  names  of  these  ma^ta  are ;  the  mxinmast  in  the 
cenlit,  the  foremast,  the  mizenmast  (which  is  sometime*  douhle), 
iihI  the  bowBpriL 

3.  Each  ouiet  coiutsts  of  eevcral  part^,  two  or  three  in  num- 
kr,  nhidi  may  be  raised,  and  b_v  certain  knobs  or  joiuts  fixed 

^atbdr  place,  and  in  like  manner  taken  dowa. 

4.  The  boTToprit  from  it«  lotver  fastening  is  Joctincd  toTrardd 
be  tea,  from  iu  upper  fastening  it  is  erect.     AU  the  otlicr 

Mit>  ire  pcrpendictilar. 

5.  These  loaets  are  rigged  with  ten  ^iIh,  and  when  the  mizea- 
lls  double,  with  twelve.     The  mainiiia»t  and  the  foremast 

late  three  tiers  of  saiU,  which  we  call  the  mainsail,  the  topsail, 
llhe  top-gal  Ian  taaiL     The  others  have  only  two  saila,  being 
lit  the  top-galUnUnil. 

6.  The  sails  are  extended  crossways,  near  ihe  top  of  cadi 
of  the  mast,  by  pieces  of  tirahcr  which  we  call  yards, 

these  llie  upper  part   of  the   sail  is    Btilchcd,  while  the 

rer  part  is  tied  with  ropes  at  the  corners  only ;  and  in  this 

themiiiasnil  is  attocheil  to  the  sides  of  the  ohip,  the  to|V 

ind  tbo  top-galtantdail  to  the  yards  contiguous  to  them. 

same  ropes  serve  to  draw  or  turn  them  to  cither  side  at 

The  yard  of  each  mast  stretches  in  a  horizontal  diree- 

;   except  tluit  of  the  mixcumnet,  which  is  stunted,  with 

end   elevate<1  and  the  other  deprossed.     The  rCAt  are  nt 

ri^t  angles  to  tlie  mast,  like  the  cruM  of  the  letter  T. 

S.  The  mainsails  of  tlie  mainmast,  furcmnst,  and  bowsprit, 

'  Ve  of  a  qundningular  or  ptimllelogram  fihnpc  ;  and  tlie  top  and 

I %)p-gallant^iLils  are  somewhat  eliarpcned  and   pointed;  but  in 

Ifce  mixenmasi    the  t4ipsail  i«  |]Otuted   and    the   uatueail  iri- 

[%li»ular, 

0.  Id  a  (hip  cf  1 100  tofls,  112  feet  long  in  the  keel,  and  40 

KJt. 
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feet  wide  In  U)c  hold,  the  inaioBail  of  th«  nuunmAst  was  42  fMt 
deep  and  87  feet  wide 

10,  TL«  topsAJI  of  tlie  eame  maet  wae  50  feet  deep,  9i  fctt 
vide  at  the  boBC,  tad  42  st  the  top. 

11.  The  top-gallaDt«ul  vioB  27  feet  deep,  42  feet  wide  tt 
the  haae,  and  21  at  the  top. 

IS.  The  mainsail  of  the  foremast  was  40|  feet  dccpj  aud  '»i 
feet  wide. 

13.  Tk«  topfail  WHS  46 J  feet  deep,  69  fe«t  wide  at  the  hue, 
nod  36  at  the  top. 

14.  The  top-gallantKiil  was  24  feet  deep,  36  feet  wide  at 
the  base,  and  18  nl  tlic  top. 

15.  The  mainnail  of  the  mizenmast  wan,  (roai  the  Dpper 
point  of  the  jard-arm,  S I  feet  deep,  its  width  where  it  u  joined 
to  tht!  jiird-«nii  was  72  feci,  the  other  pnrt  eudinj;  id  a  point 

16.  The  topeail  wafl  30  feet  deep.  57  feet  wide  at  the  ImiN 
and  30  at  the  top, 

17.  If  there  arc  two  mizcnmnsts,  the  sails  of  the  hindmost  are 
about  one  fifth  less  than  thoee  of  the  foremost. 

16.  The  mainsail  of  the  bowsprit  was  28|  feet  deep,  and  4d 
feet  in  width. 

19.  Tlie  topsail  was  23^  feet  deep,  60  feet  wide  at  tlie  hue, 
and  30  at  the  top. 

20.  The  proportions  of  eaiU  and  ninsLs  vjtry  not  only  neoiK^i 
ing  to  the  size  of  the  ship,  hut  ultto  accordiug  to  tlie  vimood' 
pur[H>i»es  for  which  they  arc  built,  aa  whether  for  war,  Irsfiiffi* 
ppccd,  and  the  like.    Hut  the  dimension  of  the  wis  is  no  war  pro-  j 
portioned  to  the  tonnage  of  llie  veaael ;  for  a  vessel  of  500  toat  ^ 
or  tliureubotitd  will  curr^'  the  maJaauil  of  it^  nuilamaet  onlj  > 
few  square  feet  leas  than  that  other  which  waa  twice  the  025  \ 
And  hence  it  Is  that  amall  veesela  nail  much  faster  than  IuS>  I 
oaC9,  not  only  by  reason  of  their  lightne9s,  but  by  reason  sf  1 
the  size  of  their  saiU  in  comparieon  with  the  body  of  the  abipij 
for  if  thii)  pro)>ortton  were-  kept  in  turgo  vesaeU  the  eaitswouM 
he  too  large  and  unmanageable. 

21.  As  every  snil  i«.  stretched  out  straight  at  the  top,  an^j 
only  fasleiu'd  by  the  corners  at  the  bottom,  they  must  Ufa*- 
Rarily  hv  all  bwoUkii  out  by  the  wind ;  esiwcially  toward*  tki 
bottom  where  they  are  slaclcest. 

22.  The  swell  is  mncli  greater  in  the  inainsutls  than  in  th* 
rest  i  not  only  becaui5C  they  arc  of  a  parolLelogrom  »lmpc,  and 
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the  oUiprs  pointed ;  but  also  bcuiit.tc  the  width  of  the  yartl-arm 
Bfar  exceeds  the  width  of  the  gidos  of  tlie  ve»*el,  to  which  they 
OR  fajtencd.  For  this  miikc&  thorn  bo  6lack  m  to  present  a 
gnat  hold  to  the  wind ;  so  that  in  tlie  large  vessvl  here  chosen 
n«»  model,  the  swell  of  the  sail  innards  in  sailing  before  the 
wind  may  be  ng  much  m  nine  or  ten  fccL 

23.  From  the  same  cause  likewise  all  saiU  ewoUcn  by  tho 
Wad  become  arched  at  tiie  bottom,  so  that  much  of  the  vind 
iiiiiHt  necessarily  miBS  them.  In  the  above  mentioned  veascl 
t&i»arch  ia  altnost  equal  to  the  stature  uf  a  man. 

Z4.  The  swell  in  the  triangular  eail  of  the  m,izcnmaAt  i» 
lUttasarily  Icb«  than  in  a  quadran^tai-  sail;  both  because  it  is  ot 
iL  ten  capacious  ebape,  and  because  in  a  quivdraogular  %ui« 
tliree  «tdc8  arc  »lack,  in  a  trinngular  ono  only  two;  whence  it 
it  it  more  etifl'for  the  reception  of  ibo  wind. 

iS.  The  nearer  the  witid'ti  motion  approaches  to  the  head 

of  tlic  ship,  the  more  powerful  and  propellcitt  it  becomes ; 

liecaiUG  it  comes  at  a  place  where  tlie  waves  arc  motit  easily 

firided,  by  reaion  of  the  sliarpneBs  of  the  bow,  but  principally 

becMue  the  motion  at  the  head  of  the  tcmcI  draws  tbe  ^ip 

■knig,  the  motion  at  the  etem  only  pushes  her. 

S8.  Sfai[»  are  better  propelled  by  the  motion  of  the  wind  in 
Ae  upper  than  in  the  lower  tiers  of  sails ;  because  violent  mo- 
tioQ  U  most  powerful  when  furthest  removed  from  the  re^iat-* 
UCe;  OS  ia  nhowo  In  Icvcrit  and  the  «ail»  of  windmills.  But 
ileadangera  tho  siokiag  or  upactting  of  tlic  ship,  and  thcrcforv 
iKmc  £aJU  arc  frharpened  at  the  point,  that  they  may  not  catch 
too  much  wind  ;  and  they  arc  principally  used  when  there  it 
kUe  wind. 

27.  When  tho  sails  arc  placed  in  a  straight  line,  one 
bdiind  the  other,  if  the  wind  blow  stniight  from  behind,  the 
Inhnott  most  ncetU  steal  all  the  wind  from  those  before 
iban;  bo  that  if  all  tlie  sails  were  spread  at  once,  the  force 
of  the  wind  would  bo  almost  entirely  spent  on  the  salts  of  the 
niomast,  with   Ultlc  help  from  the  maintuiil  of  the   bow- 

f^^  .        ..  . 

28.  Id  a  ship  sailing  Btrai<;ht  before  the  wind,  (he  best  and 

>BDst  commodiouH  dii-jKisition  of  tlic  eaiU  \a  to  hoist  the  two 
Ivwcr  8uU  of  the  foremast  (for  there  the  motion  tiai  been  stated 
to  be  mo«t  powerful),  and  also  tlie  topsail  of  the  mainma«t. 
I'w  there  will  be  0]>ace  enough  left  below  to  allow  the  wind  to 
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£11  the  flfore-mentJoiKMl    saJLi  of  the    foremut^  witliout 
consitlerable  law. 

29.  In  conseqaeoce  of  this  ^tediog  of  the  wind  by  on« 
from  nnollicr,  a  ship  will  aail  fnater  witli  a  eidc  wind  ihrui 
a  direct  oiif.     For   vritU   a  sidi'  wind  ull  Uie  eaila  m»j 
crowded ;  bcca.usc  the/  all  turn  tbcir  eidve  to  one 
without  one  eUiiuling  in  tlie  vay  of  the  other,  or  at 
the  wiud  from  it. 

30.  With  a  side  wind  likewtM  the  eaiU  arc  etrctchei 
tighter  against  the  wind,  which  eomewhat  cotnpreeses  it,  and 
impels  it  to  that  ]iart  where  it  ought  to  blow ;  whereby  it 
rocetTee  some  ndditional  strength.  The  moi^t  favourable  wind 
faowerer  ia  that  which  blows  half  way  between  a  fore  vriod 
and  a  side  one. 

31.  The  inainsnil  of  tbc  bowsprit  cad  scarcely  ever  be  lue- 
less ;  for,  as  it  coUecta  all  the  wind  tJiat  blows  everynhcre 
round  the  ^dea  of  the  ship  and  beneath  the  other  sails,  it  diM 
not  BulTcr  from  being  robbed. 

32.  lu  tlie  motion  of  winds  in  ships,  both  impulec  snl 
directioQ  are  regarded.  But  direction  by  the  radder  dod 
not  much  belong  to  the  present  inquiry,  except  so  fiu:  ull ii 
connected  with  the  motion  of  wind^  in  tlie  sails. 

Tv-wition.  J^  the  motion  of  impulse  is  greatest  at  the  heai» 
eo  the  motion  of  directiuu  U  greatest  at  the  stern.  And  then- 
fore  the  mninsiul  of  the  mizcnmost  contributed  most  tJiireto, 
and  supplies  an  auxiliary  power  to  the  rudder. 

33.  The  mnriner'fl  compass  being  divided  into  thirty 
points,  au(]  each  semicircle  coutAining  sixteen,  a  vessel  may 
Htral^t  forward  (witliout  tacking,  oa  is  usual  when  the 
are  direcUy  coati'ary),  even  though  of  these  uxtccn  jKiLiita 
are  opposite,  and  only  six  favourable ;  but  this  navigatiofl 
greatly  depends  on  the  mainsail  of  tlic  mizcnniatft,  Tor  the 
points  of  tlie  wind  which  are  contrary  to  tiie  ship's  course,  bciuj 
the  stronger  and  beyond  the  control  of  the  holm  alone,  wouU 
turn  the  other  gaile  together  with  the  ghip  itself  into  the  con- 
trary direction;  did  not  this  huI,  being  tightly  Btrctchud,  iid 
tlie  otlier  way,  and  by  favouring  and  sti'eugthoDing  the  uiotioo 
of  the  helm,  turn  and  bring  round  the  head  of  the  vessel  to  iU 
light  course 


^m        U.  All  vriad  in  tbci  saiU  eomcvrliai  wciglia  down  and  eioka 

H    Cbciltip;  ftod  this  the  more,   aa  the  wind  oomCB  more  from 

Jr    aWc     And  this  !s  the  rciL'<oii  why  ia  heavy  etorms  they  Hret 

loimr  the  jranls,  and  furl  the  LujiMiils;  aud  then,  if  it  is  nvcen- 

ttwj  they  take  down  all  the  re5t,  cut  down  the  nmatd  tliciuwlvvs, 

axndibrow  overboard  their  cirgo,  gunfl,&c.,  lo  lighten  the  ahip, 

*  hit  the  may  float  and  follow  the  motion  of  the  wavea. 

■  35.  With  n  frc«h  and  titvonrablc  brccsc,  a  merchant  vessel 
xxuy<aill20  Italiau  uiile^  in  twenty-four  hour^,  by  roenns  of 

I     tliis  motiun  of  the  winds;  nnd  eomo  iiackct  boiil*  cidletl  cara- 

■  '^eb,  built  entirely  fur  speed,  will  accomplish  a  still  greater  dit>- 
"  'dtactL     AVhen  the  wind*  are  directly  contniry,  they  have  this 

^lmt  but  feeble  rcaourcc  to  make  aome  way  ;  which  is,  they  pro- 
^s€ei  didcways.  according  .as  the  wind  will  jienuit,  out  of  their 
oourse.  aait  then  by  nn  angular  movement  they  bear  up  ogoin 
into  it;  und  continuing  this  mode  of  progression  (which  u 
eJover  tluin  that  of  the  serpent,  for  serpents  make  folds,  wbcre- 
«aa  tbey  make  angles),  they  will  perhaps  coatriTC  to  make  15 
miles  in  twenty-four  hours. 

Major  Observatiom, 

1.  The  motion  of  winds  in  the  ^iU  of  vca^cU  liu  three 
Dci|)al  beads  and   fountains  of   impul«o,   from    whence    it 
^•ringe.     From  theoe  likewiae  we  may  derive  rules  for  increas- 
■Dgsnd  Ftrengthening  it. 

8.  The  first  source  ia  from  the  quantity  of  wind  rcccii'od. 
For  no  one  doubt*  that  much  wind  contributes  more  llian  little; 
ud  therefore  a  quantity  of  wind  miMt  be  carefully  prucunnL 
lUswe  aboil  do.  if  like  prudent  »teivariU  we  arc  economical  and 
guard  against  robbery.  Tlierefore,  as  far  as  poaaible*  take  care 
tW  no  wind  is  liMtt,  wasted,  or  stolen. 

J.  Tlic  wind  blows  cither  above  the  sliip's  sides,  or  below 
tlwm  ai  far  OS  the  level  of  the  sea.  And  as  provident  men  are 
mj  careful  even  about  the  ematlcst  matters  (for  there  \m  no 
•M  who  does  rwt  c^rc  for  the  Inrgcr  ones);  eo  we  must  fii-st 
oiaonro  iheM  lower  winds,  though  indisputably  they  arc  less 
powerful  than  the  higher  onca. 

4.  With  reganl  |o  the  winils  that  p1ny  chiefly  about  the 
(idea  and  under  the  sails  of  «>hips,  it  is  clearly  the  business 
of  tJie  mninoail  of  the  bowsprit,  which  \«  bent  low  ami  Hianting, 
\a  cAtch  tbcm^  audM  prevent  any  lo»s  ur  waste  of  wind.     And 
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tliia  U  both  a  help  in  itsctf,  nnd  yet  it  docs  not  hinder  tliej 
winda  which  supply  tlin  other  eailai.  On  thU  point  I  doj 
ncitsp  ''ow  huDUtu  industry  can  improve  ;  unless  perhaps 
eamo  .J  of  low  soils  were  to  be  usetl  as  fvatbcrs  or  wii 
from  the  centre  of  thi  Mp;  two  on  each  nde,  when  the  wiudj 
blows  Hlrnight  from  bcliind. 

5.  Witb  regard  to  the  prvvcntioo  of  robbcrj  of  tbs  \ 
foresails  by  the  backsails,  in  eculing  stnught  before  the  wbil 
(for  with  a  side  'wind  all  sails  coHjperate),  I  do  not  see 
what  human  care  can  do ;  unices  it  be  to  make  u  kind  of 
ladder  of  sails;  in  which  the  sails  of  tlie  mizcnmoet  should 
bang  lowest,  lho»e  of  the  maioinaKt  next,  and  those  of  the 
foremast  higlicsL  For  in  this  tray  one  sail  would  not  hinder 
bat  rather  asaist  auother,  by  passing  on  and  transmittiog  tha 
wind.  Let  these  observations  theo  suffice  for  the  Gnt  foua-*] 
lain  of  impulse. 

6.  The  second  fountain  of  impulse  springs  from  the  mannci 
in  which  the  wind  8lrikt.-s  the  sail.  For  if  by  reason  of  tha 
contraction  of  tlie  wind  the  hluw  be  shiirp  and  quick,  the  mo-— 
tion  will  he  greater;  but  if  it  be  dull  and  feeble,  the  motiDiK 
will  be  less.  J 

7.  And  in  relation  to  this,  it  is  of  very  great  importaoce  ■ 
that  the  sails  should  only  have  a  moderate  swell  and  extension. 
For  iftliey  be  stretched  tight,  they  act  like  a  wall  to  repel  the 
wind;  if  tlicy  be  slack,  tbcy  make  ttie  impulse  feeble. 

8.  With  rcgai'd  to  this,  in  some  things  liiintan  industry  has 
ueqaittcd  itself  well,  though  rather  by  accident  than  by  ju(^ 
tncnt.  For  in  a  side  wind  tliey  draw  in  as  much  na  possible  the 
part  of  the  sail  opposite  to  the  wind ;  and  thereby  tliey  drive 
the  wind  to  that  part  whore  it  ought  to  blow.  This  indeed  they 
do  intentionally.  Dut  another  effect  (which  perhaps  they  do 
not  sec)  is,  that  tlie  wind  is  more  contracted  and  makes  the 
impidse  sharper. 

Q.  I  do  not  see  what  human  industry  can  add  to  this  part, 
unlesd  (t  be  to  alter  the  shape  of  the  sails,  and  make  tsontc  of 
them  to  swell,  not  epherically  but  in  the  shajtc  of  a  epur  or  tri- 
angle with  II  yai-d  or  jidIc  in  the  vertical  angle;  so  that  the 
wind  may  be  contracted  more  to  a  point  and  the  external  ait 
may  be  cut  more  powerfully.  And  tiiis  angle  id  my  opinion 
ought  not  to  bo  ajute,  but  like  a  triangle  with  the  vortex  cut 
*•>  ia.ike  it  wit^^•.     Nor  du  1  know  what  advantage 
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tgitt  be  in  having  n  snil  whliia  a  BOJl ;  tJiat  is,  in  inncrt- 
ing  in  the  midtllo  of  a  Inrge  »iU  a  kiml  of  purse,  not  nlto- 
gelher  siack  of  tiiiople  cauvattii,  but  with  ribs  of  woodj  i  as  to 
efttch  the  wind  ia  the  middle  of  tho  sail  auil  (liuwu  -t  to  a 
point. 

10.  The  third  fountain  of  IinpuUe  de])emlii  on  the  place  wliera 
tke  pcrciu^on  is  miulc,  aiid  Ih  of  two  kindi>i.  For  tlic  iinpuUu 
IB  rtronger  and  eflsier  at  the  fore  part  of  the  vessel  than  at  the 
liindtr;  aud  from  the  upper  part  of  tlie  mastd  and  sails  than 
tmsa  the  lower. 

11.  Xcithcr  has  thia  escaped  the  indutitry  of  man;  tor 
Wh  in  sailiof;  before  the  wind  they  put  the  ^'catctit  street  oa 
tbe  »ails  of  the  foreinut,  and  m  csluis  Uicy  do  not  neglect  to 
ifcesd  their  top^aUantsaiU  Kor  can  I  think  at  present  of 
ini  funbcr  improvement  o|»en  to  hunmu  industry  in  this  point; 
mik*  it  be,  in  tlie  first  case,  tit  put  in  two  or  three  forL-iniwta, 
(ihe centre  one  upright,  the  others  inclined)  with  anils  hnnging 
tsutrd;  and  ia  the  second  eatc  to  bnmdcii  the  top-gjiIlantsaiU 
tfllie  fm-eoiast,  and  make  thc-ui  li-s«  puLutcd  ihun  usu:il.  But 
in  both  cnacs  there  should  be  great  care  not  to  eiuk  the  ahip 
(WIDtlch. 


Tht  Motion  of  Winds  in  other  Machines  of  Human  TRvention. 

X.  There  u  noOiing  very  intricate  in  the  motion  of  wind- 
miJi*,  but  yet  it  is  not  generally  well  demonstrated  or  explained. 
T^e  sails  titaud  ri-;ht  oppubite  the  wind  tliiit  la  blowing  ;  one  side 
bo»cver  turning  more  to  the  wind,  and  the  other  gradually  in- 
clining and  receding  from  iL  The  turning  or  revolving  motion 
alvays  comEiiences  on  the  lower  aide,  that  is,  the  one  furthest 
Iamo  tJie  wiiiil  The  wind  rushing  agiuusl  the  machine  i»  com- 
{nwed  by  the  four  bbUb,  and  com[>ellcd  to  make  a  passage 
llnVKtgfa  the  four  o[>cnioge  between  them.  But  this  confinement 
itdoee  not  willingly  eubmit  to;  eo  that  it  begins  ne  it  were 
(a  jog  the  Bidca  uf  the  aailii  and  turn  thc-iu  round,  tm  chiklreu'a 
tayft  arc  let  In  motion  and  turned  by  the  Biigcr. 

3.  If  the  salla  were  stretched  out  ciiually,  it  would  be  un- 
c«nain  whit^h  side  they  would  incline,  n^  it  iit  a  (juestiun  which 
ttiy  «  tiiick  wonid  fill.  An  however  the  eido  wbicli  meele  the 
wind  Lhruw«  off  tlie  force  of  the  wind  to  the  lower  side,  and 
thence  through  the  vacant  intervals ;  and  as  the  lower  vide, 
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Uko  tHe  palm  of  the  hand  or  the  soil  of  a  ship,  rtm 
the  wind,  the  rotation  forthwitli  commences  (ram  tltat  paiL 
But  it  should  be  observed  tliat  the  origin  of  motion  is  aii| 
from  the  first  impul««  wliich  U  made  in  front,  but  from  lid 
htteral  impulse,  after  com[ireK9ion  has  tnVea  place.  I 

3.  I  have  made  several  trials  and  experiments  for  incrcasli^ 
tliig  motion,  botli  aa  a  token  that  the   cause  has  been  vm 
disGOvercd.   and   for    present   use ;    contriving    imilJitioiu  d 
the  motion  hy   means  of  paper   sails  and  tlie  wind  fmm  i 
|uur  of  bellows.     Accordingly,  to  the  lower  side  of  the  mil 
fjutcned  an  additional  fold,  turned  away  from  tlio  wind,  till 
the  wind  bcin^  now  directed  from  the  eidc  might  have  a  hip 
surface  to  strike  against     But  thia  did  no  good  ;  for  the  exti 
fold  did  not  so  much  assist  the  pcrcunion  of  the  winii,  i 
it   iiiipcdbd    the   cutting    of  the  air  hy    the    sailii.     At   SOU 
distance  behind  tlie  saila,  and   the    whole   bread  tfa  of  ihi 
diameter,  I  placed  obstnclea,  that  the  wind  being  more  cofl 
pressed  might  strike  with  greater  furce;    but  thi^  did  ma 
harm  llum  good,  aa  the  repercuBflion  deadened  llie  primary 
tion.     Again  I  made  the  muIs  double  tlieir  former  widtfai 
compress  the  wind   more,  and   make    the    lateral    pc; 
stronger.     Thiii  at  Itist  was  completely  successful,  for  the 
were  turned  with  a  mucli  gentler  blast,  and  revolved 
faster. 

i,j.iBciioia.       I.  This  inCTcaae  of  motion  will  perhajwhe 
duccd  more  conveniently  by  eight  sails,  than  by  four 
of  double  breadth  ;  unices  by  chance  the  weight  should  b« 
great  09  to  impede  the  motion.     But  of  thia  make  a  triaL 

2.  The  length  of  the  saiU  likewise  contributes  to  motld 
For  in  rotations  a  little  force  townnl  the  circnniferoDM 
equal  to  a  far  greater  force  towards  the  centre-  But  to  tl 
there  is  one  drawback :  namely,  that  the  longer  the  sails 
the  further  are  they  separated  at.  the  top,  and  tlie  less  is 
wind  comprcsacd.  It  might  perhaps  answer  (o  make 
anils  a  little  longer,  but  widening  at  the  tu]>  like  the  hi 
of  an  oar.     But  of  this  I  hjtvc  made  no  experiment. 

Aiimuniiion.     If  theee  experiments  be  put  in  practice  in 
milb,  the  whole  macliine,  capccially  its  foundations,  slioi 
be  fltrengthened.     For  the  more  the  wind    is  com 
(though  it  increafle  the  motion  of  the  sails),  yet  the  nw 
dues  it  sliake  tlie  whole  machine. 
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4.  It  b  Bald  lliat  in  some  parte  of  Uic  world  there  are  cba- 
riltoBiovDd  by  the  wiod.  Let  this  be  cnFefully  luqulred. 
i«>»w.  ChwiotB  moved  by  tbe  wind  conuot  auswer,  ex- 
cept in  open  placed  and  plAina.  Besides,  what  ia  to  be  dono 
iftiie  wind  drope  ?  It  would  be  more  reasonable  to  facilitate 
themotioD  of  waggone  and  carriages  by  movable  siultj  which 
n^t  epaze  tfae  Btrength  of  horses  or  oscd^  than  to  depend 
ipoD  t3io  wiod  alone  for  creating  motioa. 

Progntntica  of  IViaih. 

The  purer  port  of  DlvinatJon  eliouM  bo  t}ic  more 
received  and  pructlfL-d,  in  pmiiortinn  as  it  is  vont 
in  general  to  l>e  comipted  by  vanity  and  siiperi^tition. 
ttoral  DivinatioQ  is  sometimes  wore  certaiu,  aometiuiee  more 
iCberous,  according  to  the  nature  of  ilic  iiubject  with  wliich 
deals.  For  if  tlic  subject  be  of  a  c<^n(!t«nt  »nd  regular  nature, 
prediction  is  certain ;  if  it  be  of  a  variable  nature,  luid 
puundcd  as  it  were  of  nature  and  chance,  the  prediction  is 
•oertaln.  But  yet  even  in  a  vnrinblc  fiiibject,  if  rules  are 
ligently  framed,  a  prediction  will  generally  bold  good,  and 
»iH  not  err  much  from  the  truth,  though  it  does  not  hit  tho 
tuct  point  of  tiuic.  jVgain,  aomc  predictions  will  be  evrtuin 
bougli  as  to  the  time  of  fulfilment ;  namely,  such  as  are 
ikeu  not  from  causes,  but  from  the  thing  itself  liaving  already 
Buuncnced  but  di3pk)'iu<;  itself  soout-r  in  a  favourable  and 
reB  dtepoacd  mattvT,  than  in  another ;  as  I  linvc  mentioned 
ifore,  in  tho  topics  %vitb  reference  to  this  tliirty-second  article. 
wiD  now  therefore  propound  the  prognostics  of  wind?,  in- 
nciog  along  with  them  some  prognostics  of  rain  and  fair 
,  which  could  not  well  be  scpnmtcd  from  Lbciii ;  though 
inquiry  thereof  1  remit  tu  ihcir  own  proper  lilies. 
1.  If  the  Bun  n[i|>car  concave  at  Its  rising,  the  day  wiU  be 
lindyor  iJiowerj;  windy,  if  the  sun  be  only  slightly  concave, 
uJ  sliowery,  if  the  concavity  is  deep. 

2-  The  aun  pale  and  (aa  wc  call  it)  watery  at  its  rising  de- 
ttati  nun;  if  it  set  i>alc,  wind. 

3.  If  the  body  nf  Ihc  sun  appear  blood-red  at  acttiug,  it 
Irebodee  high  winds  for  many  tiaya. 

4.  If  the  rays  of  the  euo  on  rising  are   not  yellow,  but 
Iddy,  it  denote*  rain  rather  than  wiml.     The  same  Ukewiao 

good  of  the  ecttiug. 
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5.  If  eillier  on  rising  or  setting  tho  sim'd  ntya  appear  e1i< 
eoed  or  contmctcd^  and  do  not  sbine  out  bright,  Uiuugh  tin 
are  no  cloads,  it  deoolcs  nun  rutlier  than  wlod. 

G.  If  TAjs  precede  tlic  sunridc,  it  is  a  sign  hoth  of 
and  ruin. 

7.  If  at  sunrise  the  enn  emits  raye  from  the  clouds, 
middle  of  liis  di^k  being  concenJed  therein,  it  indicates 
especially  if  ihcfte  rays  break  out  downwards,  so  m  to 
the  sun  appenr  beanlod.     But  if  rays  strike  from  the  cent 
or  from  dillerciit  parts  of  the  sun,  vrhilst  the  outer  circle  ofl 
diiik  is  curered  with  clouds,  there  will  be  great  storms  bothi 
wind  and  raiu. 

8.  If  there  be  a.  circle  round  the  sua  at  rising,  expect 
from  the  quarter  where  the  circle  first  begiua  to  break;  batj 
the  whole  circle  disperses  evenly,  tlicre  will  be  fine  weather. 

9.  A  white  ring  round  the  nun  towards  sunset  {lOfteitbj 
alight  gale  thitt  i<anie  ni^ht ;  but  if  the  ring  be  dark  or  tan] 
tlierc  will  be  a  liigh  wind  tlic  next  day, 

10.  Red  cloudfl  nt  sunrise  forctul  wind;    at  eunscli  fl 
day  for  tlio  morrow. 

11.  Clouds  collected    near  llic  sun  at  eunrUc    furL-Mc 
rough  storm  tliat  same  day ;  but  if  they  are  drircn  Iixmu 
east  and  ]>asa  awny  to  the  we»t,  it  will  be  fine. 

12.  If  at  sunrise  t}ie  clouds  about  the  nun  diiiperse, 
.to  the  north  and  some  to  tlio  south,  though  the  eky  round 

suu  itself  \»  cleur,  it  portends  wind. 

13.  The  sun  setting  behind  a  cloud  forebodes  rain  the 
day;  huC  actual  rain  at  sunset  is  rattier  a  sign  of  wind.     If  I 
cloudfl  appcnr  n»  If  diej  were  drawn  towards  the  sun.  It  ■ 
botli  wind  and  rain. 

14.  If  at  sunrise  tbe  clouds  do  not  appear  fo  eurround  l1 
sua,  but  to  prut<A  upuu  liitn  fruiii  above  as  if  ihcy  were  goal 
to  cetipse  hlui,  a  wiud  will  arise  from  the  quarter  on  which ' 
clouds  iucliue.     If  this  Uikc  place  at  noon,  the  wind  will 
accompanied  by  ruin. 

Id.   If  clouds  shall  have  shut  in  the  sun,  the  less  light  I 
is  left  and  the  smaller  the  sun's  orb  appears,  the  more  tset 
will  tlie  slonii  prove.    But  if  the  disk  of  Uie  sun  appear  duub 
or  treble,  aa  if  tliere  were  two  or  three  euns,  the  storni  will  i 
much  more  violent,  and  will  last  many  days. 

16.  The  dUposillono  ui'  the  ntv  iirc  fhuwn  by  tbc  new 
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!gli  still  more  on  die  fourth  rMiag,  u  if  licr  npanf>«M  wer« 
n  ooD^mwd.    But  the  full  moon  itwIT  is  a  better  prognostic 
mny  of  tbc  davs  irhicli  succeed  it. 

.    FrviD  long  obaerratioQ,  sailors  aaspect  storms  on  tlie 
day  of  the  luooo. 

18.  If  tbc  new  moon   is  not  TiAible  before  the  (oarth  dar, 
air  will  be  unsettled  for  tbu  v  hole  moutJi. 

19.  If  at  her  birth,  or  within  the  first  few  days,  the  lower 
of  the  moon  appear  obscure,  dark,  or  any  wardUcolourcd, 

will  be  foul  and  stormy  weather  before  tbc  full.  If  ehe 
loured  in  the  middle,  it  H-tIt  he  stormy  about  the  fu'I ; 
be  upper  horn  U  thus  affected,  ibout  the  wane. 
SO.  If,  on  her  fourth  day,  the  moon  ta  elcnr,  with  her 
sfaArp,  not  lying  entirely  flat,  nor  Etamlinj^  quite 
Ipr^ht,  but  Bomcthui^  between  the  two,  there  ht  a  promira 
Bostly  of  fair  weather  till  the  next  new  moon. 
21.  If  on  that  day  she  rises  red,  it  portends  wind ;  if  reddigli 
dark  coloured,  raun  ;  but  neither  of  these  portend  anytlilng 
qrood  the  fulL 

S2.  An  creel  moon  is  almost  always  tlireatening  and  un- 
trouruljlc,  but  principally  denotes  wind.    If  however  she  ap- 
with  bluutiLod  abortcned  horns,  it  is  rather  ii  sign  of  r.iiu. 

33,  If  one  horn  of  the  moon  ia  sharp  and  pnintc^d,  the 
tber  being  more  blunt,  it  rather  indicates  wind;  but  if  both 

e  to,  it  denotes  rain, 

34.  A  I'ircic  or  lialo  round  the  moon  signifies  rain  ratlicr 
uu  wind ;  unless  the  moon  etauds  erect  within  the  ring,  when 
oth  are  port«nded. 

25.  Circlee  round  the  moon  always  foretel  wind  from  the 
ds  whore  they  break ;  and  a  remarkable  brilliancy  in  any 
irl  of  the  circle  deuotos  wind  from  that  (jiinrter. 

28.  Uimblo  or  treble  circles  round  the  moon  foreshadow 
DOgh  and  severe  storms;  and  much  more  so,  if  these  circles 
ire  not  pure  and  entire,  but  vpotted  and  broken. 

27.  Full  moons,  with  regard  to  colours  and  halos.  have  per- 
ihe  ratne  prognostics  as  the  fourth  risings;  but  the  fulfil- 

Mnl  is  more  immediate  and  not  »n  long  deferred. 

28.  Tlic  weather  is  generally  clearer  at  the  full  tbnn  at  the 
ilhcr  ages  uf  tlie  moon;  but  in  winter  tlic  frust  thvu  is  some- 
iatM  n«e  iatenso. 
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29.  The  moon  appearing  l&rgor  at  eiiDset,  and  DOt  dim 
luminous,  portcode  fair  weather  fur  several  daye, 

30.  Eclipse*  of  the  moon  arc  generally  atttnde*!  hyvr 
eclipses  of  the  eim  by  fair  weather;  but  neither  of  them  ittj 
of[en  accompanied  by  rain.  I 

31.  AVind  must  be  expected  both  before  ftnd  after  W 
conjunctions  of  all  the  other  planctt!  with  odc  another,  txccft 
the  sun;  but  fiur  weather  from  their  conjunctioiw  with  tb*, 
vun. 

33.  Rain«  and  thovrera  follow  upon  the  rising  of  the  PleJadM; 
and  Hyadea,  but  without  wind ;  storms  upon  the  risii^  «C 
Orion  and  ArcturuH.  I 

33.  Shooting  etnn>,  as  they  are  termed,  foretel  imme&M 
winds  frum  the  quartor  wbcuce  they  ahou  But  if  they  shoM 
from  dift'ercnt  or  contrary  quarters,  there  will  bc  great  sfoml 
both  of  wind  anti  rain. 

34.  When   small    stars,   like  those  called  Asclli,  are 
Tiaible  in  any  part  of  the  eky.  lliero  will  be  great  stoma 
raina  witlitn  u  few  days  ;  but  if  these  etora  arc  only  o1 
in  placca,  and  arc  bright  dsewhere,  they  denote  winds 
but  sooner. 

35.  A  uniform  brightuess  in  the  eky  at  the  dcw  moon 
the  fourth  ri»ng   prcai^Cii   fair   weather   for   many  days, 
the  eky  la  uniformly  overcoat,  it  denotes  rain ;  if  irregi 
overcoat,  wind  from  the  quarter  where  it  )«  overcast, 
if  it  suddenly  becomea  uvcrcnst  without  cloud  or  fug,  to 
dull  \he  biigbtness  of  the  stars,  rough  and  serious  slonni 
imminent. 

36.  An  entire  circle  round  any  planet  or  larger  star 
bodes  rain;  if  the  circle  be  brukcn,  there  will  be  wbd 
the  quarlor  where  it  l>reak^ 

37.  When  tJie  thunder  is  more  continuous  than  the 
niiig)  there  will  be  great  winds;    but  if  it  lightens  freqi 
between  the  tliundcr-claps,  there  will  be  heavy  ehowers 
brgc  drops. 

38.  Thunder  in   the   morning  denotes  winds;    at 
diowern. 

39.  Itolling  thunder,  whieh  aeems  to  bc  pofein^  on, 
teUwind  ;  but  sharp  and  interrupted  crocks  denote  storms 
of  wiud  and  rain. 

40.  Lightning  in  a  clear  sky  mgniSct^  the  approach  of 
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Irain  from  the  quarter  where  it  lightens;  hut  if  it  MgTitens 
iiiilTcrent  fiortfl  of  the  Bky,  there  will  be  eevere  aud  ilreailfiil 

41.  If  the  lightning  is  in  the  colder  quarters  of  the  hea- 
,  u  the  north  aad  north-east,  hailstorms  will  follow ;  but  if 
tb  mumcr,  as  the  south  luid  west,  there  will  be  showers, 

•  sultry  temperature. 

42.  Great  bcuta  after  tho   sumnior  solstico  genonjly  omi 
thvnderetonns ;  but  if  tlieiie  do  not  come,  in  wind  and  raiiij 

lUcb  U*t  fnr  many  clayn. 

43.  The  ball  of  fire,  called  Castor  by  the  ancients,  that  ap- 
BtscA,  if  it  be  single,  iirognusticutes  u  sererc  storm  (seeing 

bCMtor  the  dead  brutlicr),  which  will  htr  much  more  5cvera 
die  ball  docs  not  adhere  to  the  mast,  but  rolls  or  dancea 
loat.  Itut  if  there  are  two  uf  them  (that  is,  if  Pollux  the 
ning  brother  be  present),  and  that  too  whi-n  tJic  storm  hiuj 
itmued,  it  is  reckoned  n  good  sign.  But  if  there  are  three 
ibem  {that  b,  if  Helen,  the  general  scourge,  arrive),  the 
will  1>ecome  more  fearful.  The  fact  secm>)  to  be,  thnt  one 
itM^lf  scema  to  indicate  that  the  tcmpci^tuous  matter  is 
r»d*t;  two,  that  it  is  prepared  and  ripenetl;  three  or  more, 
■o  great  a  quantity  is  collected  as  can  hardly  be  dis- 


44.  If  the  clouds  appear  to  drive  fast  when  tliere  is  no  wind, 
Ipect   wind  fmm  thnt  quarter  fmm  which  they  urc  driveo. 

if  they  gather  and  collect  together,  on  the  sim'»  appmach 
that  part,  they  will  begin   to  disperse ;  and  then  if  they 
speree  towards  the  north  it  prognoetiuiitca  wind,  if  townr<le 
esoutlii  rain. 

45.  Dtactc  or  dark  clouda   arieing  at  sunset  pro^oeticate 
ID}  on  the  same  night,  if  they  rise  in  the  cnat  opposite  the 

if  close  to  the  sua  in  the  west,  the  next  day,  nccom- 

ritb  wind. 
If  the  eky   clcarg  and    tho  clouds  cnminenoo  to  break 
qnarter  opj>ot*ite  (he  wind,  it  will  he  fine ;  but  if  it  clear 
to  windward,  it  imlicnles  nothing,  and  tcuvos  the  weather 
leertaiiL 

47.    Soinettmes   the  clouds  apfwar  to   be  piled  in  scvcml 
or  Btoricfl,  one  above  the  other  (Gilburt  dcchire*'  that  ho 
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■  Iiiut  sometimes  men  und  obRorped  iivo  together),  wliercoF 
liiweet  are  »l»ay»  the  hiackeat;  lltoiigh  it  HpnietimcsBf 
olht>rw!Hi>,  as  thu  whiter  most  attract  the  sight.    Two  av 
thick^  porteni]  instant  rain  (e^ccially  IT  the  lower  one 
OTcrchai-ped) ;  many  tiers  denote  a  three  days'  raJa. 

48.  Fleecy  cloudi*,  Bcattercd  over  the  sky,  denote  st 
but  clouds  'frhich  rent  upon  one   another  like  ecalut 
jHirfcnd  dry  ami  fine  vrcather. 

49.  Feathery  clouds,   like  palm  braacbea  or  the  flev 
liS)  denote  unme<Uatc  or  coming  ahovrcr». 

50.  When   mountains  and  hills  appear  capped    by  cU 
that  hang  about  imd  emliraco  them,  ijlonne  are  imminent 

51.  Clouds  before  sutiHet  of  an  amber    or  gold  colour, : 
vith  gilt  fringes  tSxei  the  »in  ba«  mink  lower,  forcUl 
weather. 

52.  Clay-coloured  and  muddy  cloudu  portend  rain  and 

53.  If  a  little  cloud  suddenly  nppear  in  a  cle»r  eky,  i 
cially  if  it  Conic  from  the  west,  or  eomewhcrc  in  the 
thi-re  iH  a  ntorm  brewing. 

54.  If  miats  and  fogs  ascend  and  return  upwards,  theyj 
note  raia ;  and  if  this  take  place  suddenly,  s<i  that  they  ap| 
to  be  BUcked  up,  they  forctel  win<le<;  but  if  they  faU  i 
ID  the  vallics.  it  will  be  fine  weatlicr. 

55.  A  white  loaded  cloud,  called  by  the  aneient«  a 
tempest,  ia  followed  in  summer  by  showers  of  very  small 
in  winter,  by  anow. 

56.  A  calm  autumn  portends  n  windy  winter;   a 
wlnt«ir  n  wet  spring  ;  a  wet  spring  a  serene  summer;  a  i 
Bummer  a  windy  autumn ;  so  tliat  the  year,  ucoonling 
proi'crb,  in  seldom  its  own  debtor,  and  the  season^  ore 

_     the  eame  two  years  together. 

P         57.  Firea  burning  paler  llian  usual,  and  munnuriiig  m 
are  eignificanb  of  etunus.     If  tlic  flame  ahuot  in  a  twistiitsi 

1  curling  fnrm,  it  principally  denotcK  wind  ;  but  fungous  groi 
or  cxcrcacencea   on    the  wicks    of   lampa  rather  fo 
nin. 
58.  CobIb,  when  they  burn  very  bright,  forctcl  wind ; 
likewiflc  when  they  quickly  cast  oft' and  deposit  their  a^ciu 
50.  AVhuu  the  surface  of  the  aea  in  harbour  appears 
and  yet  there  i»  a  murmuring  noise  within  it,  altJiough 
U  uo  swell,  a  wind  'n  coming. 
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I.  The  sborea  sounding  in  ■  calm,  and  tlie  Ma  itself  Wilting 
'k  a  iDoantng  or  echo  louder  and  clearer  than  usual,  are  rign* 
iriod. 

I,    If  foam,  wliite  oirelea  of  frolh,   or  bubble*  of  water, 
tear  here  and  tlicre  on  a  cahn  and  smooth  eeu,  they  prog- 

Ce  wind.     If  thew*  signs  be  more  atnking,  they  denote 
ire  storms. 

3.  Glittering  foain  (called  eea-lunga)  in  n  heavy  aca  ibre- 
that  the  etorm  will  la«t  tur  nuiny  days. 
3.   The  tea  swelling  silently  and  rising  highor  than   umal 
the  harbour,  or  the  tide  coming  in  i|uicker  than  ordinary, 
[DOAticntcs  wind. 

A  sound  from  the  tnountniru,  an  increasing  murmur  in 
woodii,  and  likewise  a  kind  of  crashing  noise  in  the  plains, 
t«nd  wind«.     .'in  extraordinary  noise  in  the  »ky,  when  there 
10  thun<I(>r,  is  priiieipally  due  to  winds. 

5.  IvCAves  aod  straws  playing  In  the  air  when  no  breeze 
^It,  tho  down  of  plants  dying;  about,  mid  fealhera  floating 

playing  on  the  water,  show  tha.t  wiads  are  at  hand. 

6.  Water-fowl  meeting  and  flocking  together,  but  espe- 
hr  tea-^pills  and  coot^  tlying  rapidly  to  shore  from  the  sea 
akt»t  particularly  if  they  ecrcam,  and  playing  on  the  dry 
if  foreshow  wind ;  and  this  is  mwe  certain  if  they  do  il  in 

momtng. 

7.  On  the  other  hand,  land  birds,  especially  erawR,  when 
go  to  the  water,  beat  it  with  their  winga,  throw  it  over 

and  scream,  foreshow  dtorms. 
(8.  Divers  and  ducks  pnme  their  feathers  before  a  wind ; 

gee>)c  Mem  to  call  down  the  rain  with  their  im[tortunate 
skiing. 

69.  A  heron,  when  it  soars  high  so  as  sometimes  to  fly 
me  a  low  cloud,  shows  wind;  hut  kitee  flying  high  show  fair 
stber. 

70l  Ravens,  when  they  croak  continnonely,  denote  wind; 
t  if  the  croaking  u  interrupted  or  stifled,  or  at  longer  in- 
rr&b,  they  show  rwn. 

).  The  whooping  of  an  owl  was  thought  by  the  ancient* 
betoken  a  change  of  weather,  from  fair  to  wet,  or  from  wet 
&ir.  Bnt  with  us  an  owl,  when  it  whoo|>!  clearly  and 
♦IVf  generally  shows  fair  weather,  especially  in  winter. 

1.  If  hirda  that  dwell  in  trees  rrtnro  eagerly  to  their 
Its,  and  le«T«  their  fecdin-*  ground  early,  it  is  ft  wgt\  vS, 
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stunns;  but  when  a  heron  9tao<la  melaadioly  on  tlie  Mnd,i)r] 
a  rarcu  sUtlks  about,  it  only  d«ai>tet  rain. 

73.  Dolphins  sporting  in  a  calm  sea  are  thought  to  pr 
noeticatc  wind  from  tlint  quarter  whence  they  onnic;  bat  if 
they  play  lu  a  rough  aca,  atxl  throw  thi^  water  about,  it  will 
fine.     Moat  other  kinds  of  fi«h,  when  they  swim  at  the  top  < 
the  watcr^  or  somelimes  leap  out  of  it,  foretel  rain. 

74.  Swine  are  so  terriOed  and  disturbed  and  disconip 
when  the  wind  ta  gutting  up,  tliat  countrymen  aay,  that 
animal  alone  sees  the  wind,  and  that  it  must  be  frightful 
look  at. 

75.  Spident  work  hard  and  iipiii  their  webs  a  little 
wind,  as  if  desiring   to  anticipate  it;  for  they  cannot  spie 
when  the  wind  begiu?  to  blow. 

76.    The  ringing  of  bclla  'u  heard  at  a  greater  di< 
before  rnin ;  but  before  wind  it  is  heard  more  unequally,  the 
eound  coming  and  going,  as  ire  bear  it  when  the  wind  l>| 
blowing  perceptibly. 

77.  Pliny  tncntioat  it  aa  a  fact,  that  trefoil  brietlea  ■oi| 
erects  it«  leaves  againat  a  storio.' 

78.  He  li)ccwL<«  asiierta,  that  vesseU  containing  eatal:to| 
sometimeii  leave  a  sweat  behind  them  in  the  storerooms;  sn^j 
that  thie  i^i  n  »\^n  of  fvarful  storms. 

*<iniflniit«i..    Since  rain  ami  winds  are  tnacle  of  nearly  the  i 
matter,  and  m\eo,  by  reason  of  the  reception  of  tbe  ne<-| 
made  air  into  the  old,  some  condensation  of  tlie  air  alwaf 
takee  place  before  wind,  aa  is  nhown  by  the  moaning  of 
shores,  the  high  flight  of  the  heron,  and  other  Uiiuga ; 
since  the  air  is  in  like  manner  eondeuecd  before  rain  (thou| 
when  tlie  rain  falls  it  ie  afterwanis  more  contracted,  wheD 
wind  riHett  on  ihe  contrary  it  i»  more  expanded),  it  must  ae 
be  that  raine  uud  winds    have  many  common  prognostic 
With  (eferen<;e  to  these  consult  the  Frogno.>tJ<a  of 
under  their  own  title. 


Imitations  of  t finds. 

If  men  could  only  bring  theroeelTeA  not  to  f  x  the 
thoughts  too  intently  on  the  con(<idcmliuu  of  thft] 
Bubjcct  before  them,  rtjocting  everything  else 
irreteTant,  and  not  to  refine  with  enJless  and  mostly  unprofitabU 
■culations  thereor,  they  wouM  never  be  bo  dull  as  they  are  w< 
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)  be,  bat  bj  a  tree  poaaKge  and  transference  of  their  thotight't 
[ihey  would  find  many  thingn  at  a  dinUincc  which  ncnr  Bt  hand 
ooooeoled.     And  therefore,  in  the  Iilw  of  nature,  a&  well 
in  the  civU  Uw,  va  must  proci-ed  with  sagacity  of  mind 
I  to  look  for  like  and  analogous  ouies. 

1,  Bellotva  are  with  men  as  the  bag9  of  .^olos,  whence  a 
I  MO  nuy  draw  wind,  occordiug  to  the  pi-oportiun  of  man.  The 
pvee  and  instcrEticea  of  mountains,  and  tlic  winding  papsa^cs 
|tf  boiidings,  are  likewise  nothinj;  clue  than  large  bcllnw*.  I3el- 
|leffB  are  principally  um}<I  for  routing  a  Hamc,  or  blowing  the 
lugia.  The  principle  is,  that  they  suck  in  the  air  to  prevent 
I  iTKUtim  (as  the  eaying  ie),  and  drive  it  out  by  compression. 

i.  Hand-fand  ore  likewise  used  to  make  a  wind  and  to  pro* 
,  JooecoolncM  by  gently  impelling  the  air, 

3.  I  have  already  uiadc  some  olwcrvuttons  on  cooling  rooms 
I  n  nmmer,  in  my  reply  to  the  9tb  article  of  inquiry.  But 
JHWrand  more  perfeot  methods  may  bo  devised,  especially  by 
Fltaviag  the  air  in  at  one  part,  and  dixchurginp:  it  at  another, 

ificr  the  manner  of  bellowa.     The  present  tnclhuda  oiily  relate 
toiiinple  cooiprenion. 

4.  Winds  in  the  bodies  of  iiicn  and  animata  excellently  eor- 
Dpond  to  the  winds  of  the  greater  world.     For  they  lure  both 

[pBent4rd  from  raoiitturc  and  alternate  with  h,  as  wlndn  and 

\tmi  do  ;   tJiey  arc  likewiw  dissipated  and   mndc   to  perspire 

'■  strong  heat.     And  hence  we  may   truuafur  this  obeer- 

to  the  wiudd ;    oainely,  that  tliey  arc  produced  from 

I  Batter  which  yields  a  tenacious  vapour,  that  ia  not  easily 

nlved;  ad  beans,  pulse,  and  fruit.    And  Uiie  holds  good  also 

itbe  greater  winds. 

i.  In  dii<tilling  vitriol  and  other  foisila  of  a  flolulcnt  nature, 

large  and  capeoious  receivers  are  required;  as  otherwise 

would  be  broken. 

&.  The  wind  made  by  the  nitre  mixed  in  gunpowder,  that 

iea  and  inflates  the  flnnie,  not  only  imitates  hut  exceed* 

I  edier  winds,  except  those  in  thunderstorms. 

T.  The  fnive  nf  this  wind  ia  eomprewed  in  maohines  made 

'man,  an  guns, mines, and  powder  m^annes  when  they  blow 

But  whether  a  great  quantity  of  gunpowder  lired  in  (he 

en  air  woidd  likewise  by  the  commotion  of  the  nir  raise  a 

ai  that  would  hut  for  many  houn,  has  not  yei  been  tried. 
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8.  QuickMilver  ciinraina  a  flatulent  and  ^xpAniWe  f[nnt,Ml 
that  (as  Mme  niaintnin)  it  resembles  gunpowder,  and  a  lit 
of  it  mixwl    with   gunpowder  makca    llie   powder  6tioi^(f^ 
ClicniistA  aUo  ray  tlmt  gnld,  in  certain  preparations  of  it,  mn 
dangerous  exploidions,  nlmost  like  thunder.     But  of  these  thin 
I  hare  oo  experience. 

A  Major  Obsrrvatitm, 

The  motion  of  winds  \»  in  most  reapects  seen  in  the 
of  water,  as  in  n  mirror.' 

Great  windaarc  iaundationa  of  tlie  air,  the  rcsi'mblsow  i 
which  wc  Buc  in  inundiition^t  of  the  waters;  both  arieia^fn 
nn  increase  of  <iuantity. 

Waters  either  descend  from  above  or  spring  from  (he 
and  so  eocne  winds  are  driren  from  above*  some  ns« 
below. 

Sometimes  there  are  eontrnry  motion.4  in  river?,  the 
flowing  one  way,  the  t^lrenm  of  the  river  the  other;  and 
there  is  ordy  one  motion,  beoaUBe  lh«  course  of  the  tide  o 
vails.     And  so,  when  contrary  winds  blow,  the  gr<  u'h 
dues  the  Ices. 

In  cuiTHUtA  of  the  sea  and  of  some  riTeni,  it  sometii 
happenm  that  the  ntreani  at  the  top  of  the  water  Dioves  b-l 
oonirary  direrti«in  to  that  below.     And  so  in  the  air. 
contrary  wiiida  blow  together,  one  flies  above  the  other. 

There  an;  cataracts  of  rain  confined  in  a  narrow  s^tuce; 
are  there  whirlwinds. 

Waters,  if  disturbed,  have   on   undulating  besides 
greesive  motion ;    at  one  time  rising;  into  ridges,  at 
descending  into  furrows.     And  tliia  likewise  hapjieoa  to 
wind*,  except  that  they  have  not  the  motion  of  gravity. 

llierc  are  also  other  resemblances,  which  may  be  oba 
from  the  things  already  inquired. 

FrvvisSoiuii  Rufes  renpeetinrj  tht  tflndi. 

TtmtsooB.       Rules  lire  either  particular  or  gcaend;  bull 
both  kinds  nre  provisional.     For  aa  yet  I  do  not  pmnoun 
oettainly  upon  anything.     Particular  rules  may  be  drava 
ejcprcifseit  from  almost  every  article  ;  cerisiin  general  ones,  1 
only  a  few,  [  shall  myself  seleot,  and  subjoin. 

■  a.  ArbteL  Probtemi,  istL  Se>.  u4  UcicornL  (.  ttL 
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L  Wind  18  merely  air  In  motion :  nothing  1>C8idea :  air  put  in 

notion  either  hj-  simple  inipulsion,  or  hy  the  mixture  of  t-apnure. 

S.  Winds  arining  from  thi>  simjilc  impideioa  of  the  nir  ure 

prcdnced  in  four  uiij^^;  immelv,  by  (he  n^Ltural  motion  of  (he 

BT,  Itjr  the  expansion  of  the  air  in  the  path  of  the  sun,  hy  the 

stion  of  the  nir  from  sudden  cold,  or  by  the  oomprea- 

I  of  the  air  from  external  bodies. 

Tliere  maj  alao  be  a  fifth  war  ;  namely,  by  the  agitation  and 
ooncuHsioii  of  the  air  frani  the  Htars ;  but  let  matters  of 
tlita  kind  be  paascd  in  ailence  for  the  present,  or  only 
liiteoed  to  with  suspicion. 

3.  The  principal  cause  of  windi  produced  by  the  mixture  of 
n^onra  is  the  overcharging  of  the  air  by  the  air  newly  created 
finn  rapours ;  for  thereby  the  bulk  of  the  air  is  increased  and 
nquires  more  room. 

4.  A  email  increase  in  the  quantity  of  air  causes  a  great 
nrell  in  every  part  of  the  atmosphere;  so  that  tliia  new  air 
from  the  resolution  of  vapours  contributes  more  to  the  mottoD 
than  to  the  mutter;  but  the  great  body  of  wind  is  composed 
of  the  furmer  air.  Nor  does  the  now  air  drive  the  old  air 
before  it,  as  if  they  vcrc  separate  bodies ;  but  both  being  mixed 
cogether  require  greater  room. 

5.  Any  other  concurrent  principle  of  motion,  besides  the 
nrcharge  of  the  air,  acts  as  an  sccesiory  to  strengthen  and 

^locrease  the  chief  one.  And  this  is  the  rea«ou  why  high 
Mknuiy  vinds  seldom  rise  from  the  simple  surcharge  of  the  air. 

fi.  There  arc  four  aocessorieB  to  the  surcharge  of  the  «r ; 
namely,  exhnlatiuo  from  below,  precipitation  from  what  is 
called  the  middle  region  of  the  air,  di;jpersio]i  from  the  formation 
of  ■  cloud,  and  mobility  and  aorimony  of  the  i-xlialallon  itself. 

7.  The  motion  of  the  wind  is  almost  always  lateral.  That 
created  by  the  simple  sui-charge  of  the  air  is  eo  from  the  vary 
first ;  that  caused  by  exbalatiuna  from  the  earth  or  repercussion 
from  above  becomes  so  soon  after ;  unless  the  eruption,  pre- 
cipitatioD,  or  recoil,  are  cxtrenacly  violent 

B.  The  air  will  submit  to  some  compreeeion  before  it  is 
eoiucioue  of  being  overcharged,  anil  before  it  impels  the  air 
contiguous  to  iu  This  will  account  for  all  winds  being  some- 
what more  condensed  than  air  nt  rest. 

9.  Winds  are  allayed  in  five  ways;  namely,  by  tJie  meeting, 
^  incoqMjrationfelevatiimjtrancjmnatinn,  nr  deficiency  of  vnjiourn. 
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10.  The  gathering  of  tapoms,  and  in  fact  of  the  air  i 
intn  min,  U  caused  In  four  wr^s;  namel;,  by  the  exoou 
quatitiij,  or  the  conden»AtioD  fay  cold,  or  the  compuUion 
ooDtnuy  viads  or  the  re[*crciis8ton  fn>ra  obstacles. 

11.  Uoth  vnpoiiFH  »nd  exTiAlatioiu  nre  tho  matter  of  win 
Rain  iH  never  f^nenitei)  from  cxhnlntioiiB,  but  wiada  moi 
frequently  proceed  from  rapour#.  Tliere  is  liowcTcr  this  dj 
fereaoc  ;  thai  winds  generated  from  vapours  more  easily  inco 
porate  iheouelvcs  witJi  tlic  pure  air,  arc  sooner  calmol,  aa 
are  not  do  Htubhorn  aa  thonc  nrising  from  exhalatioos. 

12.  The  modification  ami  different  condidons  of  heat  hal 
aa  mucii  to  do  \rith  the  gemtnitiou  of  n-iad»,  aa  have  ^ 
quantity  or  conditions  of  matter. 

IX  T\xe  sun'd  heat,  in  the  genenitioD  of  wiod^i  should  haf 
Juvt  power  enouf^h  to  robe  Uicm;  neither  ao  abundant  as  t 
ooUeot  thctn  into  nio,  [tor  so  souity  aa  entirely  to  scatter 
disperse  thorn. 

1 4.  Winds   blow    from    the   direction  of    their   n 
WUen  however  these  niireeries  oro  cituated  in  dift'erent  qi 
t<.-j9,  dilTerent  wind<)  generally  blow  together,  till  the  stroi 
L-ithcr  overpowers  the  wenlcer,  or  tnrnfi  it  intn  ito  own  cti 

15.  Winds  are  j^oneratcd  everywlicre,  from  tlie  sur5im 
the  earth  to  tlie  cold  region  of  tlio  air;  but  the  common  nindt 
lire  generated  close  at  bnnd,  the  ntronger  wimls  above.  i 

IG.  Countries  whore  the  atteitdant  winden  are  wonn  are  liol* 
ti.r,  and  oountrice  wlterc  these  windd  are  cool  arc  colder,  tins 
in  proportion  t«>  thuir  climate. 

A  Map  or  Table  t/f  Human  lie^nirrmmts  with  rrfertnct  to  tk 
H'inds;  or  Desiderata  with  tk^tr  Approxi»tuttion$. 

■  AnMmMM.    1.  A  belter  method  of  ordering  and  dispcwing  tb 

Bails  of  ship?,  so  as  to  make  more  way  with  tens  wind ;  a  thin 

very  uaefut  in  shorltuiing  wa  voyage*,  and  saving  expense. 

Aif'^inuikH..    No  approximation  hn«  been  hitherto  inrentt) 

which  in  practice  ehould  exiictly  corri*pond  tn  lhl3  r 

ment.     But  for  this  consult  the  major  observation? 

Sfilh  article 

""""^    2.  A  method  of  conetructing windmills  with  sails,! 
ai  to  grind  more  wiih  Ices  wind;  a  thing  likcwiise  useful  oi 

GonKitli  mi  (hit  point  our  experiments  in  repl 


-aiSTOUIA    VENTORDM. 


199 


ti  tbe  27th  article,  where  the  thing  appears  to  be  iloKMt 

dcoe. 

>*'—'■  8.  A  method  of  (oreknowinK  tJie  riilngs,  railings, 
and  tunes  of  wutds ;  a  thing  iiHeful  in  navigation  and  agricul- 
tarr,  but  capccioll/  to  in  wlecting  the  times  for  Daval  engage- 
ntat& 

^fpnsti-aion.  MnDj  things  have  been  remarked  in  the  inqaiiy 

vhieh  bear  upon  thig  subject,  but  especially  the  reply  to  the 

article.     N'ow  however  bhat  the  cause  of  the  winds  is 

ilainetl,  the  more  diligent   obscn'alions  of  posterity  (if 

flhall  care  at  all  about,  tlieae  tilings)  will  diiwover  more 

KHaia  progooetios. 

4.  A  method  of  prognosticating  and  forming  an 
upon  other  things  by  mcana  of  the  wind«;  for  instance, 
Hetlier  in  any  part  nf  the  ecu  there  are  oontinenls  or  islands, 
Wthetlicr  the  sea  is  open  ;  a  thing  of  use  in  new  and  unknown 
>nigatioD8. 

i#»iMbMii<».    The  observation  about  the   periodical  winds, 

which  Colambua  appears  to  have  used,  is  an  approximation 

to  this. 

iwu/rt'-w.     6.  A  method  likewise  of  foretelling,  every  year, 

vlflber  corn  and  fruit  will  be  abiindniit  or  scarce;    n  thing 

urful  and  hierAtivc  in  speculative  snle^  nnd  purchases;    of 

vUeh  an  instance  ia  related  in  the  ca^e  of  Tlialcs  when  ho 

Wglit  up  the  olivcR.' 

AptraxiowMa    Some  obsenmtiona  under  the  29th  article  of  in- 
quiry, on  Dialignunt  or  tearing  winds,  and  the  times  when 
tkej  are  prejuilicial,  bear  upon  this  point. 
bftm^irm.     6.  A  method  likewise  nf  foretelling  the  diseases 
ud epidemics  for  every  year;  a  thing  useful  to  tlie  reputation 
•fphyaiciaus,  if  such  things  could  be  predicted;  as  also  for  the 
eiwee  and  cures  of  dieeases,  with  some  other  matters  of  busi- 

irr»UMtbfi.  Some  observations  on  the  30lh  nrtJclc  of  inquiry 
kire  likewise  reference  to  this  question. 

kttmanks-m.  fop  predictions  from  the  winds  concerning  crops, 
fruitii,  and  diseases,  consult  the  Histories  of  Agriculture  and 
Medicines. 

DnidtrfMt     7.  A  method  of  raising  nnd  allaying  winds. 

tntntmmm.  There  are  some  siiper!<titiou»  and  magical  cere- 
>  Dttc.  Urrl.  1.  S6. 
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monieB  coauecteii  with  this  Bubject,  which  do  not  ifpen 
worthy  to  be  received  into  a  serious  and  exact  natnnl 
hietorj.  Nor  does  any  approximatioD  at  present  occur  to 
me.  It  will  however  be  of  service  thereto,  to  inspect  ud 
inquire  thoroughly  into  the  nature  of  the  lur ;  to  see  if  then , 
be  anything  which,  on  being  communicated  in  a  small  qiun- 
tity  to  the  air,  can  excite  and  multiply  the  motion  of  dilatattot 
ior  Gontractioa  in  the  body  of  the  air.  For  if  this  could  be 
done,  the  raising  and  calming  of  the  winds  would  naturaHj 
follow;  like  Pliny's  experiment,  if  it  be  true,  ofthrowiif 
vinegar  against  the  whirlwind.'  Another  method  might  bO) 
by  letting  out  subterranean  winds  wherever  a  great  qoantitf 
was  collected,  as  ie  told  of  the  well  in  Dalmatia.  Botitil 
difficult  to  discov^  these  places  of  confinement. 
DaUtTiatim.  81  Methods  of  performing  many  amnung  sol 
wonderful  experiments  by  the  motion  of  ^e  windsk 

Approtimiuon.  Such  questions  I  have  no  time  to  conuder.  Tht 
approximation  is  the  common  games  which  depend  on  tin 
wind ;  and,  no  question,  many  pleasant  things  of  tiiis  kin^ 
both  with  regard  to  sound  and  motion,  may  be  invented. 

'  nkv. «.  49. 


INTBOCUCTIONS  TO  THE  TITLES  DESIGNED 
FOB  THE  NEXT  FIVE  MONTHS. 


FOE  THE  INTRODUCTION 
» 

THE  HISTORY  OF  DENSE  AND  RARE. 

Su  lu  HISTOBT. 
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THE  HISTORY  OF  HEAVY  AND  LIGHT. 


IHTRODUCTION. 


The  motion  of  heavy  and  light  was  dUtingiuahed  bj  the  an- 
cients under  the  name  of  natural  motion.  For  they  saw  H 
external  efficient,  and  no  apparent  reaistance.  Moreover  tliii 
motion  seemed  to  gain  rapidity  by  its  progresa.  To  their  c<»- 
tempIatioD  or  rather  discourse  on  this  subject  they  added  I7 
way  of  seasoning  the  mathematical  fancy  that  heavy  bodies  wodd 
adhere  to  the  centre  of  the  earth  (even  if  a  hole  were  nudi 
throu<>:h  it),  together  with  the  scholastic  fiction  of  the  motin 
of  bodies  to  their  own  places.  And  believing  that  by  tbeai 
positions  they  hod  settled  the  question,  they  made  no  fdrtiier 
inquiry,  except  that  there  was  one  of  them  who  inquired  aome- 
what  more  diligently  concerning  the  centre  of  gravity  in  dif- 
ferent figures,  and  touching  the  thinga  which  float  on  water. 
Nor  has  one  of  the  modems  contnbuted  anything  of  coo- 
sequence;  having  onlj'  added  a  few  mechanical  invention^  * 
and  even  those  distorted  by  his  demonstrations.  But  to  Bpeik 
direct,  it  is  quite  certain  that  a  body  is  affected  only  by  » 
body ;  and  that  there  is  no  local  motion  which  is  not  exatrf 
either  by  the  parts  of  the  body  moved,  or  by  the  adjacent 
bodies,  or  by  those  contiguous  or  proximate  to  it,  or  at  l»rt  - 
by  those  which  lie  within  the  sphere  of  its  activity.  Gilbert 
therefore  has  not  unscientifically  introduced  the  queatioB  of 
magnetic  force,  but  he  has  himself  become  a  magnet;  thati^ 
he  has  ascribed  too  many  things  to  that  force,  and  built  a  aliip 
out  of  a  shell. 
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THE  HISTORY  OF  THE  SYMPATHY  AND 
ANTIPATHY  OF  THINGS. 


INTRODUCTION. 

i^TSiri;  and  Iriendsliip  in  nature  are  the  spurs  of  motions  and 

t^  kej9  of  worka.    Hence  arc  derivcil  the  union  and  repulsion 

of  bodies,  tho  mixture  and  aoparation  of  parte,  the  dcop  and 

iBtiinate  iuiprexsiuna  of  virtuea,  and  that  which  is  tertned  th« 

joncdon  of  actives  with    pLuisives;    in  n  word,  the  ma^naUa 

Motura.      But  this   part  of  philo»o))hy    concerning   the  sj'm- 

[uthy  and  antipathy  of  thin;^,  which  is  also  called  Natural 

ilayic,  is  very  oomi[)l;  and  (as  in  almost  always  the  rase), 

there  being  too  little  diligence,  there  lins  been  too  much  hope. 

The  cifcct  of  hope   on   tlie  mind    of  man   in   very    like  the 

working  of  some  soporific  drugH,  which  not  only  indncc  sleep, 

but  fill  it  with  joyoua  and  pleasing  drcnni^     For  first  it  tlirowcn 

the  human  mind  into  a  sleep  by  the  ree-ituJ  of  specific  propcrticn, 

and  eecret  and  heaven-sent  virtues;  whence  men  arc  no  longer 

wakeful  and  eager  in  searching  out  real  causes,  but  are  conlenl 

to   net  in   such    kinda  of  indolence ;  and  then  it  in«iniiatc« 

,aod  inrueeii  into  it  innumernblc  fiinoie»>  like  eo  many  dreams, 

'Mod  likcwii^e  in  their  folly  expe<.'t  to  become  acquainted  with 

nature  from   h«r  outwan)    face  and  Rinslc,   and    by  external 

resembUnccs   to    detect    intoninl    properties.     Their  practice 

mllo     is    very   like  their   inquiry.      For    ibe    rules   of   natural 

tomgic  arc  eueli,  as  if  men    expected  to  till  the  ground  and 

cmi  their  bread  wlllioui  thi}  sweat  of  their  brow,  and  by  an 

may   and  indnlmt   application  of  biidics   U\   become  mastem 

of  ibingB.     And  they  are  always   Lxlking  of  the  mf^;nct,  and 

tlio  sympathy  of  •rold  with  quicksilver,  and  a  few  otber  thing* 

of  tbc  kind,  and  appcH)iiij|[  to  them  nsKurttie-  to  accredit  other 
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things  which  are  not  bound  by  any  umilar  contract.  But  God 
bos  orduned  l^t  whatever  is  excellent  shall  be  won  onlj  by 
labours  both  in  inquiry  and  working.  For  my  own  part,  b 
unravelling  the  law  of  nature,  and  interpreting  the  relation! 
of  things,  I  shall  show  somewhat  more  diligence,  not  giving 
way  to  marvels  and  wonders,  and  yet  not  instituting  a  nairor 
or  partial  inquiry. 
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THE  HISTORY  OF  SULPHUR,   MERCURY^ 
AND  SALT. 


k 


t 


INTRODUCTION. 

tmd  of  prmciplea  has  been  introtluced  by  cliemi9t9,  and  ba 

»  Bpecnlative  doctrine  it  is  tlie  bc*t  discovery  that  they  have 

iDade.     The  deepest  philosophers  Htnotigxt  them  mmntntu  the 

(Ieinent«  to  hfl  earth,  water,  air,  imd  ether.     But  these  thej 

n^ard  not  an  the  matter  of  thing.*,  but  ns  wombs,  wherein 

ipectjic  seeds  oCihiogi  arc  genenili^d,  in  tho  name  iimniier  ad  in 

(be  wotnbi     But  instcnd  of  the  First  M»tt«r  (which  ihe  school- 

meo  call  matter  epoiled  and  in  different),  they  itubatittite  these 

tlirce  thingis  sulphur,  mercury,  niul  silt ;  whurcof  all  bodies 

■re  oompnutidcd  and  mixed.    Their  terms  I  accept,  but  not  their 

opioiond,  which  do  not  appc»r  sound.    It  ecenia  however  not  to 

Rirt  ill  with  their  opinioii,  that  two  of  these,  namely,  sulphur 

sad  mercury  (ia  the  sense  in  which  I  take  them),  I  judge  to  be 

the  oioet  priroajvfxl  nntiircs,  the  most  origiiijil  configuriitione  of 

ii«ttcr,and  nmong  the  forms  of  the  first  class  nlmtiat  the  principal. 

But  tbc«e  terms  of  sulphur  and  mercury  may  be  varied,  and 

receive  ditferent  deunmiiintiaua;  as,  tho  oily,  the  watery,  the 

lal,  the  crude,  the  inflammable,  the  Doa-intlammnble,  and  the 

Cke.       For  they  appear  to  he  those  two  enormous  tribes  of 

ifainj^    which   occupy  and    pt'iiotnite    tho    universe.     In    the 

cabt«rrancan  world  wc  find  snlphur  and  mercury,  rh  ibey  are 

called;  in  the  animal  nnd  vegetable  wnrtd  we  find  oil  and  water; 

in  poeumiitical  bodiea  of  the  tower  order  wc  find  air  nnd  ^ame  ; 

ia  the  celestial  regions  wc  find  starry  body  and  pure  ether. 

But  of  thia  last  pair    I  do  not  as  yet  pronounce  decisively, 

though   the    coucordimoG  appears  probable.     With  regard  to 

Mdt,  thtt  catx  i»  different     For  if  by  salt  they  mean  the  £xed 
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part  of  a  body,  which  does  not  tarn  either  into  flame  or  smok^ 
this  belongs  to  the  inquiry  of  matter  fluid  and  matter  detenni- 
nate,  whereof  I  am  not  now  speaking.  But  if  they  mean  salt  to 
be  taken  in  it«  plain  and  literal  eigmfication.  it  cannot  be  re- 
garded as  a  thing  different  from  sulphur  and  mercury,  eeeing 
it  is  a  formation  compounded  from  them  both,  by  means  of  ■ 
strong  spirit.     For  all  salt  has  some  inflammable  parts;  kbA 
i^onie  parts  which  not  only  do  not  conceive  flame,  but  gtrenn- 
ously  shrink  from  and  avoid  it.     However,  ance  the  inquiry 
concerning  salt  has  some  connection  with  the  inquiry  into  the 
other  two  things,  and  moreover  is  of  great  use, — seeing  that 
salt  comprises  in  itself  the  nature  of  sulphur  and  mercury,  and 
is  a  rudiment  of  life  itself, —  I  have  thought  good  to  admit  it 
likewise  into  this  history  and  inquiry-     But  meanwhile  I  give 
notice  that  I  reserve  the  inquiries  into  those  pneumatical  bodies, 
air,  flame,  the  stars,  and  ether,  for  titles  of  their  own  (as  they 
certainly  merit) ;  and  that  here  I  only  institute  a  history  of 
sulphur  and  mercury  tangible,  that  is,  either  mineral,  v^e- 
table,  or  animal. 


rOB,  THE  INTRODUCTION 

THE  HISTORY  OF  LIFE  AND  DEATH, 

Su  TBE  BISTORT. 
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THE  FRAGlfEXT  OF  A  BACONIAN  BOOK, 

EXnTttO 

THE  ALPHABET  OF  NATURE. 


■Whereas  so  many  things  are  produced  by  the  eiiTtli  ai 
vtater,  eo  many  things  jwhs  through  the  air  and  are  receired 
by  it,  go  mnny  things  arc  chunged  and  dissolved  by  fire,  il» 
otlicr  inquiries  would  bo  less  clear  and  complelo,  if  the  nntun 
of  those  cominoQ  masses  that  occur  so  ofl«o  were  not  well  knoWB 
and  explained.  To  tlicse  I  Bubjoio  inquiries  coQcerning  (he 
Heavens  aud  Meteors,  seeing  that  they  also  are  Greater  MafKA, 
and  belonging  to  the  UniTeraal. 

Greater  Masses.     Sixty-seventh  Inquiry,  or  that  conoe 
the  Earth;  denoted  by  ttt. 

Greater  Miu<8e3.     Sixty-eighth  Inquiry,  or  thai  eonoenuof ' 
Water  ;  denoted  by  uvv. 

Greater  Masses.      Sixty-ninth  Inquiry,  or  that  conc 
Air  I  denoted  by  ^  ^  ^, 

Greater  MnaspB.      Seventieth  Inquiry,  or  that  concerning 
Eire !  denoted  by  x  X  X- 

Greater  Masses.     Seventy-first  Inquiry,  or  that  eonccnwig 
the  Heavens;  denoted  by  ^^■^. 

Greater  Masses.     Seventy-«econd  Inquiry,  or  that  concern- 
ing Metetirs  ;  denoted  hj  loaito. 

Contiitions  of  Iieing$. 

It  remains  to  inquire  In  this  alphabet  into  the  conditions  *>/ 
Transcendental  Beings,  which  have  little  concern  with  t'.c  W; 
of  naUire,  but  yet  in  the  method  of  inquiry  which  I  hm-  wili 
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ao  Mnall  liglit  to  ihe  rcttt     Tn  the  first  plnce  thi>rpfr>ro 

',  OB  Dcinncritiia  hu  well  obticrved,  the  naluro  of  tbingtt 

iTic-li   aiiiJ  (ao-oniintr    to  hlni)    tiiliritti;   in    tbu    (jiiantily   of 

ler,  and  the  vmivty  ul'  iudividuaU ;   but  no  timitcNl  in  coni- 

ions  and  npecics  aa  cvca  to  appcnr  scanty  and  destitute, 

there  art-  liardly  enough   species  existing   or  cajrablc  of 

ting  to  make  up  a  thoueiuid  tu  number;  and  since  negatives 

tacbed  to  aftirmatiTed  are  of  great  u»e  fi>r  tbo  inforniatiou  of 

lutnd;  we  luudt  ioetitate  aa  inquiry  conceniing  Exli<tencc 

Xoa-Ejuatcnoe,  which  comes  Mventy-thJrU  to  order,  and 

tauked  by  aaaa. 

OnditionH  of  Beiiigs ;   or  coocernlng  Kxistenoe  and  Non- 
Exui«iice  ;  denoted  by  a  a  a  a. 

PoMbility  and  Impossibility  are  nothing  oIm  than  Potentiality 
tXun-Potcntiality  ol'  Being.  Let  the  seventy-fourtli  inquiry 
i«B  this  Buhject,  and  be  marked  fiff^fi. 

CwditionB  of  Beings.    Concerning  Poi^ibtlity  and  Impo^i- 
Inlity  ;  denoted  by  fifi^0. 

Hub  and  Litcte,  Rare  and  Common,  arc  Ihc  PotenlialitieHof 
I  in  Quantity.     Let  the  seventy-fifth  inquiry  be  conccrn- 
Ltlmn,  and  be  marked  by  7777- 

itions  of  Being.  Concerning  Much  aad  Little;  denoted 
by  7777. 

DuniLIc  and  Transitory,  Eternal  and  Momentary,  arePoten- 
of  Being  in  Duration.  I^t  the  eeventy-iitxih  inquiry 
i  ooncciTiing  them,  uiid  be  marked  S  S  S  S. 

Canditionii  of  Ueingn.     Concerning    Durable  aud    Transi- 
torj- ;  denoted  by  SSfifi. 

Naaiml  and  Unnatural  are  PotcntklitieB  of  Being,  accord- 
to  the  cDUrttc  of  nattirc,  or  acctirding  to  deviations  from 
Let  the  sevcnty-dcventh  inquiry,  marked  tssi,  bo  con- 
tbera. 

'Conditions  of  Beinga.    ConcemtDg  Natural  and  Unnfituml; 
denoted  by  «f«e. 

Natural  and  Artificial  are  Potentialities  of  Dctng,  witliouL 
T.  P 
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or  hy   means  of  humsn   awistance.     Let  the  ecTcnty-cigl; 
inquiry,  ti)arkc<l  {f  ^  (  f,  be  conccroing  tlicm. 

CondilioDs  of  Beings.     Cooceroing  Natunu  and  Artlficl 
denoted  hj  ^^^^ 

Kxampte-4  in  expl&nntinn  of  the  order  of  the  nlphabet 
not  ndjoined,  bocnuse  tbc  inquiries  themselves  contnio  wlic 
ho»tD  of  examples. 

The  tit]Bs  hy  which  the  onler  of  the  siphnbet  is  Rrmn^ 
pliould  by  ni>  means  have  Bueh  autltorUv  ns  to  be  recpived 
tnie  ftitd  fixfd  dirisioiu  of  tilings.  For  this  would  be 
prufcn  that  we  know  the  things  which  we  inquire;  aince 
one  can  divide  tilings  truly  who  lias  not  a  full  knowledge  i 
tlicir  nnture.  Let  it  be  enough  if  the  titlet)  are  conveniciit 
Uie  course  of  inquiry,  which  ia  our  present  budioeu. 

THE   BOLE  OF  TRE   Al.rHA.DET. 

Tbo  alphabet  ia  constructed  and  directed  in  this  mannt 
Th«  history  and  cxperimonta  occupy  tlie  first  place.     TheMt 
they  represent  on  cauiucratiun  and  aeries  of  particular  thingl^ 
HO  set  down  io  tables ;  ntlierwise  they  ore  taken  separately. 

But  sinoo  history  and  experiment*  arc  very  often  deficient, 
wpeeially  tlto^c  iigbt^iving  and  crucial  iaatancc«  which  eom 
to  ntisfy  tbo  uiulvr^tnnding  ns  to  tbo  true  eaus«s  of  things; 
sorno  ii^uuclitms  arc  given  touching  new  experiincotsi,  which 
form  a  kind  of  Doaigned  History.  For  what  other  course  is 
ojwn  to  us  who  arc  just  entering  on  the  path  ? 

In  tbc  case  of  any  more  oubtle  ex|»erinienl,  the  method  which 

l^flmployed  is  explained ;  for  ^ere  may  be  a  mistake,  and 

ite  others   to   (Ivviso  betti^r  and  more  exact 


IS  and  cautions  are  likewiw  interspersed  rcspcct- 

of  things,  and  the  errors  which  are  of  frn]urnt 

diacuTcry.     I  nttach  also  my  own  ob9(tr\*atiaDS 

ry  and  ex|<erimcnts,  that  the  intcrjirctatioa  of  im- 

tn  thi'  more  forwardneea. 

*nd  lmp«HVct  Axioms,  anA  ta  oeeur  to  me  in  tho 

"iiiHiiiy  (for  I  do  not  pronounce  upon  anything),  I 

Will  prc^criW,  hut  only  provisionally.     For  they 

•ot  alto^thcr  tni«. 
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TjMtlr,  I  .-snnM-tin)e)«  malceatlemptf  at  Inteqiretation,  tliougK 
of  a  very  humbto  nature,  ami  no  way  worthy  in  my  eatj- 
mation  to  be  honourL-<l  wlUi  tlml  name.  For  what  need  liuvu 
I  of  pride  or  imiK»turc,  sct-ing  that  I  m  uflvn  t]i:clnrc  Uiat 
wc  src  not  rnrnii^hcil  with  no  much  history  ami  cxpcriiiiciitH  as 
wc  want,  and  that  without  these  the  iiiterprctiition  of  tmlurc 
cuinot  he  flccotnptiahcd ;  nnd  tlint  therefore  it  Is  enough  for 
■h>  if  I  do  roy  part  in  setting  the  tiling  on  foot  ? 

For  the  take  of  clearnc«8  and  order,  some  introductiooB  to 
lAe  ioquiriea  are  itubmitted  by  wsiy  of  prefaces.  LikcwiBP,  lert 
[^  iotjuirie^  bIiouM  be  too  abrupt,  triuisitioniJ  |)nragrn[iliB  and 
llbks  an  inserted. 

Far  Toe,  some  reminders  concerning  practice  are  sugpesleil. 
To  rouse  human  industry,  a  liitt  of  deHideratn,  willi  their 
ifpnixiiuatione,  is  proposed, 

lun  wd!  awnn-  llmt  sometimes  the  inquiries  arc  bo  mixed 
ij-irilh  one  another  that  eomc  of  tin;  tlunj^a  in(|uircil  fall  umh^r 
'  ilifferent  titles.  But  tny  method  nhnll  be,  ns  far  as  posaible,  to 
^■loid  the  wearincfs  of  repetitions  and  the  iuconvenieiices  of 
iftjwtione;  yet  (when  it  is  oeeessary)  ever  lo  hold  these  ae  nu- 
jtbii^  to  comparidoa  toclearncse  of  explanation  in  au  nrgument 
[ofiuch  obacurity. 

Such  then  is  the  rule  luid  plan  of  tbc  alphnbet.     May  God 
like  Maker,  the  Preserver,  the  Kencwer  of  tlic  universe,  of  hia 
re  and  compaaoion  to  mou  protect  and  guide  this  worlc,  both 
its  ascent  to  His  glory,  and  in  its  descent  to  the  good  of  man* 
liLroogb  His  only  Son,  God  with  us. 
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HISTORY  OF  LIFE  AND  DEATH, 


OS 


THE  SECOND  TITLE 


n 


NATUEAL  AND  EXPERIMENTAL  HISTORY 


ffOB  THa 


FOMDATION  OF  PHILOSOPHY: 

VCIBO  THE  THIRD  FART  OF  THE  IN8TADBATI0  MAGNA. 


SIS 


TO  THE  PRESENT  AND  FUTUKE  AGES, 


CaEETlNG. 


[Ai'TnouCH  ID  my  six  raontlily  designatioiu  T  plsoed  the  Ills- 
[tory  of  Life  and  Death  la«t  in  order;  yet  the  extreme  profit 
UDportancc  of  the  subject,  wherein  even  the  slightert  loss 
tiiDO  ahouhl  oQ  accounted  precious,  htui  decided  me  to  make 
[jin  antJcipntjoD,  nod  advanee  it  iiilo  the  second  place-  For  it  is 
[my  hope  aud  desire  that  it  will coutribute  to  the coiniuoa good; 
kt  through  it  tlic  higher  physicians  mli  somewhat  raia«  their 
fthougbls,  luid  not  devote  idl  their  time  to  common  cures,  nor  be 
[Konoured  for  necesjtity  only  ;  but  that  they  will  become  the 
|)xietruinent«  and  dispeosera  of  God'a  power  and  mercy  in  pro- 
iag  nnd  re&eniDg  the  life  of  mnn,  the  nilhur  because  it  is 
IdTected  by  aafc,  coDreaient,  and  civil,  though  hitherto  unat* 
ftetnptcd  ntetliods.  Ft>r  altliough  wa  ChrUtiiuu  ever  aspire  aud 
Tiont  after  tlie  land  of  promise,  yet  meanwhile  it  will  be  a  murk 
of  GodV  favour  if  in  our  pilgriiuaHe  through  the  wilderness 
LoT  ihia  world,  tlicsc  our  ehoes  and  garment«  (1  mvau  our  bail 
[twdiw)  w  u  Litllu  worn  out  as  piudJble. 
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ISTRODDCTIOK. 


["BAT  "  Life  10  short  and  Art  long  '^  is  lui  olt]  proverb  and  com* 
it     It  appears  therefore  to  foUow  naturally  that  I  who  am 
testly  UWuriog  for  the  p«rf««1toD  of  art«  chuuIJ  tako  thought 
>,  liy  the  grace  aad  favour  of  th«  Author  of  Life  iiud  Truth, 
>ut  lh«  meon^  of  prolonging  the  l!ffi_o£ji)»D.     For  though  the 
llile  of  man  U  onfy  n  uwnn  «nd  tu-oiiuiiilntion  of  v^iiis  niid  eorrowe, 
they  whoat^pire  touIiTiiity  set  Hllle  value  oil  life;  ycteven 
Chrutiitns  should  not  Oesptse  the  cnntinuattcc  of  works  of 
ity.     Besides,  the  beloved  disciple  aurvJved  ihu  rest,  and 
ay  of  the  Fathers,  eaiieciftlly  holy  inuiik.^  ami  hermits,  were 
j-Uved ;  so  th»t  this  blessiug  (-a  often  re|>etitcd  in  the  old 
I  ap|)e:ira  to  Imvi-  been  le^a  withdrawn  after  thtt  time  of  our 
uur  tltau  other  earthly  blessings.     But  to  regard  this  as 
gn^atctft  ble?siug  in  natural ;  how  to  secure  it  is  a  difficult 
lUiry  ;  and  the  more  diflicult  heciiust;  it  has  been  corruiite<l 
folic  opinions  and  vain   reports.     For  both  the   common 
of  physiuiaiu  cunccmiit^  Itodicol  Moisture  and  Niiluriil 
are  deceptive,  and  the  cxtrtiTi^^ut  praiec^  of  cheiuivnl 
ciue«  ooly  raiee  nienV  hopes  to  dia<i]i)<oint  them, 
the  present  iorjuiry  h  not  iuolituted  f^>r  dentil^  frvui  euf- 
Mation,  pntrcfaction,  and  divers  ditieiuu>8,  which  belong  to  the 
jlwory  of  medicine;  but  only  for   that  death  which   prncctds 
I  "TO  bodily  decay  and  the  atrophy  of  old  iige.     Ti)  iiiquiru 
'  kwvver  conceruing  the  last  Blep  uf  deatli  and  th«  finiil  ex- 
'  wtion  of  life,  whii^h  niny  hiippen  ko  many  wiivn  l»ith  external 
•I  uitcnial   (yel   all    which  meet  as  it    were  in  n  coniiuon 
fwth  before  they  cume  to  the  (winl  of  death),  U  in  uiy  judg- 
"mt  iwrtiaetit  tu  tliis  in(|ttirj  ;  but  I  will  letei'vc  it  till  tha 
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Wliutevcr  can  be  repaired  gradually  witliout  destroyiagl 
ori),'iuuI  wlio)«  is,  like  tlic  vestiU  6rc,  potcotiuUy  ctemL" 
IVbcD  tiicrcforc  physicians  and  philiMophcra  olMerred  llitt 
aolmaU  were  nourit-hed  and  tlicir  bodteo  repaired  and  refreabtd, 
but  that  this  w*a  only  for  n  time,  ub  old  age  soon  caine  on  vi\ 
speedily  Tollowed  by  dissolutiuit ;  they  looked  for  death  il| 
letliitig  tliat  could  not  l>e  proj>oHy  repaired^  ua(^pmagtkt| 
there  wan  souie  primitire  and  radical  moisture  nrhidi  was  nflti 
renlly  repaired, but  vrhicb  even  from  childhood  recci%'eda  kindqt 
apurioua  ftdtlltion  and  no  true  repair;  and  tliat  with  unte  tliil 
grew  worae  and  worse,  (ill  at  liut  it  euded  iu  dodc  at  A 
But  tlicKC  optnluns  arc  very  frivolous  auJ  ignoranL  Fur  in  111* 
lime  of  j^uwth  uiid  yuutb  all  the  parts  of  anintaU  arc  rvpn'utd 
entirely;  uay,  for  &  time  llicy  are  increased  in  quantity  and  bet- 
tered in  quivlity,  «o  that  the  matter  whereby  ihoy  arc  rcfwred 
would  b«  eternal,  if  tho  manner  of  rcpaiiin);  them  did  not  ftH. 
The  real  truth  ie  tliid.  In  declining  nge  repair  takes  [JaoeToyj 
unc(|iiAily,  some  pnrtg  being  rc[ia!rc'd  Bucwesfully  enouj^h,  othen 
^  with  (lilliculty  aud  for  tlit;  wnmc;  ho  that  from  tliid  time  lb* 
Iiunmn  body  begins  to  sufTer  lliat  torture  of  Mezcntiai,  vha^ 
by  the  living  die  iu  the  cmhraccH  of  the  dead,  and  the  putt 
that  are  eniiily  repaired,  by  reason  of  ihcir  oonncctiua  with  tW 
|iarta  hardly  repar:ible,  begin  to  decay.  For  even  afliT^ 
decline  of  age  the  ttpirit,  bluiHl,  flesh,  and  fat  are  fitiU  eoeiljr 
repiiired,  when  the  drier  or  mora  poruun  parrs,  as  Oie  dkb> 
brnncH,  tunlclc^,  nerves,  arteries,  veins,  bones,  cartilagrs,  moei 
of  the  bitwels,  and  nearly  all  the  orgnnic  parts  are  repiinJ 
with  difficulty  ami  lose.  Nuw  iheee  parts  when  they  ought  lA 
[leiftirui  ihcir  oflicc  of  repairing  the  other  reparable  part«,  bctog 
iiup^red  in  their  powers  and  activity,  are  no  longer  cqaal  V 
their  proper  functions ;  and  hence  it  results  that  very  MM 
the  whole  tends  to  dissolution,  and  thoee  very  parts,  whiehii' 
their  own  nature  are  most  capable  of  repair,  are  yet  thran^ 
the  failure  of  the  organs  of  rcjHur  no  lunger  able  to  be  uni>* 
larly  repaired,  but  deeiiy,  and  in  the  end  totally  fail  Hw 
cause  of  the  lemuitation  is  ihix ;  the  spirit  which  like  a  geatlsi 
flnnie  is  ever  preying  on  tlic  body,  and  the  external  air  wKck 
lili(^wisc  eueks  and  dries  bodicB,  ronopiring  wiili  the  Bjjlrit,AF 
in  tlie  end  destroy  the  workwhop  t.f  the  body  with  its  mactiiK* 
antl  organs,  and  make  them  iucajiable  of  perfuniiing  llic  vwk 
of  rcjnir.    Sudi  then  are  the  true  ways  of  natural 


^ 
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foerre  to  be  well  ami  carefully  conndered.    For  tiow  enn  ii 
mui,  trliu  knoiTri  nol  ttie  way»  of  tiaturv,  meet  nud  tura  her  ? 

Here  are  Uierefore  two  subjects  of  u)(]uirjr ;  the  one,  tho' 
annaiplion  or  depre'lalion  of  the  Iiiimaii  body;  the  otiit'r,  t1i« 
ir  or  rrfrv*luuciU  thfrcuf;  with  h  tIcw  tc)  the  reslniiniii}; 
the  one   (ad   far  as  may  be),  and  tlie  sircngihcn'ing  nivl 
furtlug    the    other.      The   first    of    ihe-ie    pcrlnins   |inn- 
ijr  to  tlic  epirils  and  external  air,  which  cause  the  dcfirc- 
tbe   second    to    Uie  whole    process    of  alimcnlatton, 
ktcL  supplied  t}ie  reQuvntion.     With  rcfi^rd  to  tlio  tirot  {tnrt 
tlic  inquiry',  touching  cotuumptioD,  it  had  tuaoy  things  in 
u  wiUt  bodies  itumioiatc.     For  wliatcvcr  the  native  spirit 
yfaich  txiatd  in  all  tangible  bmlies  whether  with  or  without 
)  Mil  the  ambient  or  external  air  do  to  bodied  inaniiiialc, 
auiic  they  try  tj  do  to  bodice  animate,  though  Uie  pro- 
of the   vital  spirit  in  part  di^tu^b«  and  restrains  these 
,  anil  in  part  iiitenaifics  and  iuavaaeii  them  exceed- 
Fiir  it  18  very  evident  tliat  many  innniinatc  bodied  can 
Kvery  long  time  witJiout  repair,  but  animate  bodied  wilh- 
alimcnt  and  repair  at  once  c«1tn[)oo  and  die  nnt  like  fire. 
lTIc  inquiry  thcrefure  hlioidd  be  twofi^Id ;  rcgiirtling  fir«t  the 
>djr  of  man  as  n  tiling  inanimate  and  unrcpoinxl  by  nouri»b- 
t;   and  secondly  u  a  thing  nninmlc  and  nnuriAhciL     And 
Uieae  prelatory  reuarkd  I  now  piud  ou  to  the  Topios  of 
■Ikqucy. 
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PAKTICULAR  TOPICS 

Artidet  of  Inquiry  ecncemtnif  Life  and  Dtafh. 

1.  Inquire  into  the  Nature  of  Durable  aoil  Non-Dm 
inanimatr  bodicit,  and  likewise  in  Ycgctablcg ;  oot 
full  and  regular  inqiiiry,  but  briefly,  eummarily,  ai 
it  were  only  by  tlic  way. 

S.  Inquire  ntore  cnrcfully  touching  tbc  de<«iccation,  arefaf 
and  consumptJon  of  bodies  inaninuite  and  vcf;etabL 
the  wnya  and  procwssea  whereby  they  are  offectcd 
TCittiid  the  methods  whereby  they  are  prevented 
retarded,  and  bodies  are  preserved  in  their  own 
Also  inquire  tuiichin;;  the  intonention,  softening 
renewal  of  bodies,  after  tlie;  have  once  commeoj 
become  dry.  ^f 

Neither  however  need  this  inquiry  be  perfect  or  exw 
tlie(«e  thinj^  should  be  dmwn  from  the  proper  title  of  Ifi 
Durable;  and  a«  tliey  urc  not  the  principal  questions  ] 
present  inquiry,  but  only  shed  n  light  on  the  proloagatio 
ri'uttinttion  of  lifti  in  auiuials ;  whcreiu,  as  hiis  been  obi 
before,  (he  ftuuiu  lUinge  generally  happen,  though  in  thci 
iiinnRer.  From  tlic  inquiry  concerning  innnimate  and  \og 
bodies  pasa  on  to  the  inquiry  of  aniniala,  not  including  m: 

3.  Inquire  into  the  length  and  ghortnees  of  life  in  an 
with  the  proper  circumatAQcee  whloh  seem  to  ooot 
to  eiUier  of  them. 

4.  Since  the  duration  of  bodies  ie  uf  two  kinds,  tb 
in  their  riiinple  identity,  the  other  by  repair ;  v] 
the  former  takes  place  only  in  bodies  inaniinat 
latter  in  vegetables  and  living  creatures,  and  \t 
formed  by  idimentation ;  inquire  likewise  touclul 
nientatiDn,  with  it*  wayi*  and  process;  yet  this  I 
curatcly  (for  it  belongs  to  the  titles  of  AHsimilatk 
Aliuaenlalioii)  but  ue  bvfuri-,  in  pitwing  only. . 
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Trom  the  in(|mry  coDceriiing  nnimftk  (inil  tilings  supjiorrvd 
Vf  oouriahinviit  \ituf*  on  \a  that  cooceraing  laan.  And  hnving 
now  tome  to  the  principdl  subject  of  inquiry,  that  inquiry 
ihoiild  W  more  accural'  and  coiiiplute  on  all  pointi. 

S>  Inquire  into  the  length  and  ehortncsg  of  mcn>  livc«,  ac- 
cordiog  to  the  times,  countrlcd,  climates,  and  places  in 
whidt  they  were  born  and  Hved. 
6.  Inquire  into  the  length  nnd  ahortnegs  of  men's  lives,  ac- 
oording  to  their  parentage  and  fuuiily  (as  if  it  were  a 
thing  hereditary)  ;  and  likewise  according  to  their  cnm- 
plexion,  constitution,  habit  of  body,  otatun:,  manners 
and  time  of  growth,  and  the  make  and  structure  of  their 
limbs. 
1.  Inquire  into  the  length  and  Hhorlncse  uS  men's  lives  ac- 
cording to  the  times  of  their  nativity  ;  but  so  as  to  omit 
for  tlie  prcsuiilull  netrological  and  horoscopical  observn- 
tioDs.  Admit  only  the  common  and  mauifest  obscn-a- 
tione  (if  there  be  any) ;  a*,  whether  the  binh  took 
place  in  the  7th,  8th,  9th,  or  lOlh  month,  whether  by 
night  or  by  day,  nnd  in  what  month  of  tlie  year. 
[  6.  Inquire  into  the  length  and  ehortness  of  men's  Utcc  ac- 
[  oording  to  their  food,  diet,  manner  of  living,  exercise, 

I  and  the  like.     With  regard  to    the  air  in  which  they 

^^  live  and  dwell,  I  consider  that  ought  to  be  inquired 
^H  under  the  former  article  concerning  their  places  of 
^^      abode. 

E9.  Inquire  into  the  length  and  shortnesa  of  men's  lives  ac- 
I  cording  to  their  ettidiee,  kinds  of  life,  affections  of  the 
ntind,  iind  variuus  accidents. 
10.  Inquire  ecparatcly  into  the  modiclnca  wluch  are  supposed 
I  to  prolong  life. 
11.  Inquire  into  the  eigne  and  prognostics  of  a  long  ami 
^^  abort  life ;  not  into  those  which  betoken  that  th^nth  is 
^H  olote  at  hand  (for  they  belong  tu  the  hiHtory  of  medicine) ; 
^V  but  into  those  whi(;li  ftp]>(?iir  and  ar^?  observed  even  in 
^V      health,  whether  taken  from  physiognomy  or  otherwise. 

I  So  far  the  inquiry  touching  the  length  and  shortDetw  of  life 
!]•  mstitutc-d  in  an  uQifcientific  and  confused  miinncr ;  but  I  hare 
kboaght  it  right  to  add  n  8yt>temutlc  inquiry,  bearing  on  practice 
t>y  means  of  latcotiona;  which  arc  of  thrvv  kinds.     Their  more 
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jmiiicular  diatribiilions  I  will  act  forth  when  I  cnme  to  the  in-' 
fliiiry  itnelf.  The  three  frenernl  intentioQii  are  ;  the  prevralioi 
of  con  sum  [It  ion  ;  the  J^o^^ect)on  of  refMur.and  the  renovKlionaf 
that  which  U  old. 

13.  Inquire  into  the  things  which  prracn'^e  nnd  exempt  th( 
body  of  muji  from  arefactiun  anil  cotisumptioo,  or  4 
least  which  check  and  retard  the  tendency  thereto. 

13.  IiKjuire  into  the  things  which  belong  to  llie  general  pro 
ceu  of  alimeataiion  (whereby  the  budy  of  iiua  U  n 
pain;J),  that  it  muy  he  good  and  with  as  little  loa  I 
poeftiblc. 

14.  Inquire  into  the  things  which  clear  awny  the  old  nultl 
and  eupply  new ;  uud  likcwiec  thiK<c  which  wAd 
and  moistca  tlio  parts  that  have  be«oiu«  turd  and  dij. 

But  since  it  will  be  difficult  to  know  Uic  wny^  to  d«tth,iiii 
IcAs  i\\e  ient  and  hou<«c  (or  rather  cave)  of  de:ith  be  6nt  ci 
Binined  and  discovered ;  of  this  too  should  inquiry  be  nuidl 
not  however  of  every  kind  of  death,  but  of  such  only  u  ii 
ciutsed,  not  by  violence,  but  by  privation  and  want.  For  tha 
uloae  relate  to  the  decay  of  the  body  from  age. 

16.  Inquire  into  the  point  of  death  and  tlie  porches  tEm 
on  all  Aides  lead  to  it ;  provided  it  be  caused  by  irU 
and  not  by  violence. 

Lastly,  since  it  is  convenient  to  know  the  character  and  Can 
of  old  age;  which  will  be  done  beet  by  making  a  earefnl  co 
lection  uf  nil  the  diBl-rcnccs  in  tlic  sUte  and  functions  of  tt 
IhiUv  between  youUi  and  old  age,  that  by  them  you  may  M 
what  it  is  that  branches  out  into  w  many  eflvcts;  do  not  cm 
tJits  intjuiry. 

16.  Intiuiro  carefully  into  the  difTcrcncoa  of  the  9tatc  *a 
fucultica  of  the  body  in  youth  and  old  age;  and  M 
whether  there  be  anything  that  renuuns  unttnpaircd  >i 
old  age. 

STATTRE   DUR.VDLR. 

The  Uittory. 

"^^nUm!^         !•  Metals  last  90  long  tliat  men  cannot  obsw* 
A..^i.  «f !».      Qijj  period  of  tJioir  dunition.    And  even  when  ihej 
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ia  di«oIve  from  i^^  t1icy  dissolve  into  ruHt»  not  llirough  [>cr- 
tpntioo.     Gwld  bf>wcvcr  U  aifoctcd  Dcithvr  wny. 

9.  QuicluUvcr,  lliouj;b  a  cuoUt  and  fluid  body  nnd  ena\f 
Bwie  Toktile  by  fire,  yet  (aa  tar  as  we  know)  Dcithcr  decays 
ecUecti  ruit  by  age  nlonc  wilhoiit  firo. 
3.  Stones,  etipcciiUIy  the  h-irdcr  kind«,  and  maoy  other  foatriU 
I  exeeeduigly  dumble,  even  wbcn  ex[Ki8ed  lu  the  u!r ;  nnd 
ncli  more  i«o  when  buried  in  the  earth.  But  yet  they  colleet 
kind  of  nitre  which  acts  an  ni^t  npon  ibem.  Precious  litniips 
ad  crystals  I:utt  even  longer  tliait  riiotjU,  but  after  a  IvQgtb  of 
imtthey  to«c  somewhat  of  their  briliinncy. 
t  It  i«  observed  that  etoncs  facing  the  norib  dceay  wwHor 
lbo«e  which  face  the  »outb,  a«i  mnj  be  seen  in  ubvlipiks, 
Inrchea,  luid  other  buildings  But  Iron  on  the  contrary  ntsts 
ler  OD  the  south  than  on  the  nortli  «dn,  an  ia  phrwn  on  the 
Km  bars  or  grating  of  windows.  And  liiere  ia  nothing  Htmng<j 
thte,  seeing  that  in  all  putrefactiona  (and  rust  is  cue)  ntoi."- 
icoelerate«  diisotution,  u  dryncsi  docs  in  eimple  arcfac- 


f.  Yegetablej  when  cut  down  and  uo  longer  growing,  nx  tha 
terns  or  trunks  of  the  harder  trcca  and  the  timber  manufac- 
ned  from  them,  lust  for  some  ages.  Uut  there  ie  n  great  dif- 
iKQce  in  the  paru  of  the  trunk.  Some,  bko  the  elder,  aro 
tluloufi,  with  n  soft  pith  in  the  middle,  and  a  harder  exterior  ; 
vt  in  solid  trees  like  the  oak,  the  interior  part  (which  ist 
allfd  the  heart  of  the  tree)  i»  more  chirahle. 
1  The  leaves,  flowera,  and  even   the  etnlkit  of  plants  are  of 

'  •hurt  duration,  and  unlef>fl  tliey  putrefy,  turo  into  dutt  and 
Vhfa;  but  ibe  roots  are  tuore  durable. 

'•  Tlic  bone«  of  oniuiaU  tait  long,  aa  may  be  seen  in  charni'I- 
Kjgica  where  tlicy  arc  stored.  Horns  bIbo  nnd  teeth  arc  rcry 
■VlUe,  aa  10  ^en  in  ivory,  and  the  ti^cth  of  the  HCu-bortfie. 

I    K>  Skins  and  bid«s  are  Tcry  durable,  as  appears  from  o]d 

Vnhmcnt  books.     Paper  likewuc  Udls  for  tnauy  ages,  thouj;:h 

WPm  ditrable  than  parchment 

9.  Things  whieh  have  passed  throagb  the  fire,  Ukc  glow  or 
Inetii,  become  very  durable.  Flesh  and  fruit  also  last  bmgi-r 
iQaeuoked  tliau  in  a  raw  Btatc.     And  tbi^^isnot  only  bceiiufo 

Ifae  preparation  in  the  fire  prevents  putrefaction ;  hut  also  bp- 

^Bie,  when  the  watery  humour  is  discharged,  the  oily  humour 

Cto  rapjKirt  iuvlf  longer. 
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10.  Of  all  liquids,  water  eyaporatea  the  qnklcsl,  oil  iHt 
elowert ;  as  mny  be  eeen,  not  only  in  the  iiquida  them5<lvfj, 
but  nlso  in  their  compountis      For  if  pnpcr  be  moi^tcnpd  with 
VRlcr  90  Its  to  Acquire  mrac  tran^parcDcy,  yet  it  vrilt  wMm  \n» 
it  ngaii)  and  turn  wliit^,  by  reason  of  the  evnjmration  nf  thu 
ualer.     On  the  uther  lund  if  the  pnper  be  Hipped  in  nil,  tbe 
tninsparency  lasts  fur  a  long  time,  because  of  the  slow  cvftjux 
TntioD  of  tbe  oil.     Aod  tliis  \»  the  rea«OD  why  forgers  l&y  oil«l 
I>aper  on  itn  autograph,  by  means  of  trhieh  they  attcio[it  tO' 
<>riiw  the  lines. 

11.  All  guins  last  a  very  long  lime;  a^  do  wnx  and  houcy. 
13.  Hut  the  equality  or  inequality  of  the  nccidcntJit  cimA- 

tioni!  of  bodicK  contributes  aa  much  as  the  things  thcinsclTC^  to 
their  duration  and  du>^tution.  Thus  timber,  stone.',  and  uthef 
bodies  last  longer,  if  alwftys  in  the  nir  or  always  in  the  water, 
llinn  if  tliey  be  fometimcs  wet  and  ^oinetinio*  dry.  Stones  Jug 
out  of  the  earth  and  pkeed  in  buildings  la«t  tongf^r,  if  tbey  Ba 
in  tlie  same  dire^-'tion  and  jiuint  to  the  eauie  qimrtpr  of  tht 
heaven  as  they  did  in  the  <]^uarry.  This  happens  likewise  in 
the  removal  and  transplantstion  of  plants. 


Major  ObtarvationM. 

1.  Let  it  be  assumed,  a.i  is  most  ocitaiu,  that  all  Uingible 
bodies  contain  a  spirit  or  pneumatic  body  coDCcaled  and  en- 
veloped iQ  tlie  tangible  ports;  that  by  thia  spirit  all  diawluUoa 
luid  cou^umption  is  cotnincuecd ;  it  follow*  (iiat  the  auliJtpIc 

.  ngainet  them  is  the  detention  of  tliia  epirit 

2.  ThiB  spirit  is  detained  in  two  waye;  cither  by  a  elota 
confinement,  as  in  a  pnxon,  or  by  a  kind  uf  voluntary  detention. 
Tlii*  continuance  Iss  liliewise  invited  in  two  ways;  n»niL-ly,lf 
the  spirit  itself  be  not  very  impetuous  or  pungent,  and  if  iiiw^ 
over  it  be  not  much  excited  by  the  exieniul  air  to  come  forth. 
Therefore  there  arc  two  durable  8ub)itaiiceH ;  namely,  the 
Hard  and  the  Oily  ;  whereof  fhe  former  binds  down  the  !<|MTitt 
the  latter  partly  ttoothes  it,  and  partly  id  of  that  nature  that  it 
i*  IcM  acted  upon  by  the  air ;  fur  air  u  of  the  same  Bub?tuBOd 
aa  water,  and  flame  aa  uit.  So  much  therefore  touching  ualun 
durable  and  uon-durablc  in  iQanimatc  eubjccta. 
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Tiu  llntory. 

13.  Hcrbfl  which  ore  froid  lo  be  of  a  colder  sort,  as  lettuce, 
inkiw,  wbcRtt  tiod  at]  kindd  of  corn,  ar«  annual,  nnd  pcneh 
irlj,  both  in  root  and  stalk.  Vet  there  are  likewise  eotae 
)  plaote  that  will  lo-tt  three  or  four  year«,  w  the  violet, 
iwberry,  bunict,  primro^«,  and  sorrel ;  but  bomge  nnd  bu- 
B,  although  they  seetii  bo  like  alive,  differ  in  d^alh:  for 
borage  is  an  BDOunl,  the  huglons  longer  Iivc<1. 
U.  But  most  hot  plants  bear  nge  ami  year^  better;  oa 
Hop,  ihjrine,  savory,  pot-marjoraii).  balm,  wormwood,  gcr- 
.  aage,  and  the  like.  Feoucl  dicn  In  the  stalk,  but 
ioga  again  from  the  root.  IWil  and  sweet  mnrjoram  sland 
better  than  cold ;  for  if  they  are  pUoted  in  a  warm  and 
tQ  eheltered  spot  ihey  will  live  tnorc  tlian  one  year.  A 
or  figure  of  hyeaop  (aiich  n^  they  hare  in  gardens  for  orna- 
),  clipped  twice  a  year,  ha«  been  known  to  la*t  for  forty 


15.  .Shrubs  and  bushes  live  for  sixty  year* ;  aorae  even  twice 
long.     A.  vine  may  continuL-  to  bear  iit  i*ixty.     Rowinary 

m  a  (avrturaWe  Bituation  will  livf  for  sixty  yean^;  evei- 
»n  thorn,  and  ivy  for  more  ihnn  n  him<lred.  Tlie  age  of 
bramble  \t  not  obi?«rvable,  *inee  by  bowing  ita  head  to 
ground  It  strikes  new  rootd,  eki  that  it  i.-*  ilifiicull  to 
ftin^ifih  the  old  firom  the  new. 

16.  Of  the  birger  treefi  the  longest  lived  are  the  oak,  tlie 
tu-oak,  the  mountain  ai^h,  the  eltii,  the  bceeh,  the  cliei:«niil, 

plane,  the  Gg,  tlie  Ivtua,  the  wild  olive,  the  olive,  the  palm, 
\  the  mulberry.  Of  these,  eome  emite  to  the  age  of  eight 
odred  yean),  atul  the  most  short-lived  reach  two  liuiidred. 

17.  Fragrant  and  resioouji  trees  are  in  their  wood  or  tim- 
^^■•n  more  durable  than  tliosc  ju«t  inenttoiRil;  but  they 

iwt  M>  long-lived.  Such  arc  the  cypreKS,  fir.  pine,  box, 
d  juniper;  but  the  cedur,  being  sMtisU-d  by  ita  enonuuus 
ilc,  tlnioat  equalx  the  former  in  age. 

16.  The  a«h,  lively  and  rapid  in  its  growth,  laiils  fur  a  hiin- 
td  yeitra  or  a  little  more;  as  eomeliine^  nlao  do  the  btreh, 
iple,  and  service  tree  ;  but  the  popbtr,  liinv,  willow,  and  tUiit 
ich  they  call  the  t<ycumore,  and  wuluut,  are  not  eo  loug-tiveil. 
19.  The  ;)pplc,  pear,  plum,  pomegranate,  citron,  lemon, 
dJtr,  cornel,  and  cherry,  somelitnex  rcseh  their  fiftieth  or 
vou  V.  q 
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rixticlh  yesr ;  especktly  if  from  titn«  to  time  iboy  fire  d«uel 
f     the  aio»H  tliat  cover.4  Home  of  them. 

SO.  In  general,  llie  aize  of  a  tree  and  the  lianlneH  of  hs  | 
iimlwr  have  (if  tlier*.-  he  aothing  udrerse  in  other  reapect^)  sous  J 
conncciion  with  their  length  of  life.  Trees  Ukewiee  that  beir  ] 
ma.<!t  or  nuti  are  generally  more  long-lived  than  those  thut  hw 
fruit  or  berries.  Trees  which  come  int«  leaf  and  shed  their  i 
leaves  Ute  laat  longer  thau  those  that  are  early  cither  in  fnil 
or  leaf.  Wild  tree*  live  longer  than  orchard  treefl ;  and  in  | 
the  same  kind  treea  that  have  an  acid  firuit  arc  longer-lived ' 
than  those  mth  a  aveet  oae. 

A  Major  Ohttrvation. 

Ariatotic  haa  noted  well  the  distinction  hetwccn  pluita  noilj 
animale*  aa  rcgonU  alimrnlalion  and  renovation,  namely)  thstl 
the  hodicfl  of  animals  are  cooGned  within  their  own  houiwliij 
and  that  after  they  have  come  to  their  full  growth,  they] 
arekcontinucd  nnd  pre!<crvod  by  noiirishment,   bnt   put  for 
nothing   new   except  hair  and  naiU,  which   are  rogardcd  mI 
cxoretions;    so  that  of  necessity  the  jiiicfis  of  animals  ran 
■ooa  grow  old;  whereaa  ia  trees,  which  from  time  to  time* 
out  new  branches,  new  shoot?,  new  leave.^,  and  new  iruit»,  !l| 
happeni*  that  tliese  part8  are  always  fretih,  and  untouched  b) 
age.'    But  since  everylhiog  fresh  and  young  drawa  in  nouru 
mcnt  with   more  strength  and  vigour   tliaa    that  which  ha 
commenced  to  (iulc,  it  happens  witlud  tlmt  the  trunk,  ihrou^ 
which  the  cap  patsece  to  tliu  boughs,  It  itself  moistened  an 
refreshed  in  the  passage  by  a  richer  and  more  abimdaut  ali^ 
mcnt.     And  thia  ia  further  shown  (though  it  was  not  obaerve 
by  Aritatotle,  who  likewiae  has  not  so  clearly  expressed 
which  I  havejUBt  mentioned,)  by  this;  that  in  hedges,  co{ 
and   polUrds,   the  outting   off   of    the   branches    or   gudcc 
strengthens  the  stem  or  trunk  and  ninkes  it  longer-lived. 

DESICCATION;     THE     PREVENTION    OP    DESICCATION; 
THE   IXTENBKATION  OF   THAT   WHICn   HAS   BEKN   DBIED. 


AnlclfM  In. 
«""r- 


The  Hitlory. 

].  Fire  and  intense  heat  dry  some  things, 
melt    others.      *'  In   one  and  tlie  snnic  fire^  clay 

'  Arlttot.  Dt  Loni.  ft  BrrTlbVltK,  c.  S. 
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pmt  hard  and  wax  melts." '  Kent  dries  tlie  eartli,  «ton«B. 
,  Tood,  clotli,  nkiDB,  and  oil  Uidies  that  cannot  he.  molted,  m'. 
jultB  metaU,  wax,  giimn,  butter,  tallow,  nnd  the  like. 

2.  But  if  the  fire  lie  very  strong  it  will  in  (he  end  dry  n\i 

vea  the  tluogs  which  it  hsH  melted.     For  loctals,  with  the 

ftxception  oTgoM,  havin<;  l(Mt  their  volatile  part  in  a  strong  tire* 

|k«MB«  lighter  and  more  brittle  ^  and  oily  nnij  fnt  eubBtxnccs 

otne  burnt,  scorched,  dried  up,  and  crusted. 

i.  Air,  eapecially  open  air,  manifestly  dries,  but  never  melt*. 

yDma  roads  and  the  soil  when  moistened  by  min  arc  dried; 

iTuhed  linen  exposed  to  the  air  la  dried;  herbs,  lesTes,  and 

Iftiwer^  are  dried  in  tliv  eliadt*.     But  the  siracti^  much  (juielccr 

fitbur  when  brightened   by  the   Hin's  rays  (if  ouly  it  dooa  not 

luce  putrefaction),  or  when  stirred  by  a  gnli?  nl'  wind,  nnd 

I  thorough  draught* 

4.  Age  dries  muiit,  but  slowest  of  all  things;  m  is  the  Case 
laU  bf<diee,  which  (if  putrefaction  dtiva  not  intervene)  becomu 

with  age.  Not  however  that  ago  is  anything  of  ifself 
eing  it  b  only  a  meaiture  of  time),  but  the  effect  is  produced 

rifae  ionate  spirit  of  the  body,  which  sucka  out  the  moUturc 
llie  bttdy,  and  Hiea  ont  with  it ;  and  by  the  external  air, 

hicb  multiidies  itself  upon  the  innate  npirits  and  juices  of  the 
ilr,  and  preya  upon  ihcm. 

5.  Cold  has  of  all  tliingit  the  greato^t  property  of  drying ; 
drynese  cannot  take  place  without  contraction,  nnd  this  !k 

I  peculiar  work  of  cold.     But  since  men  hare  a  rery  [mwer- 

h(4t  in  6rc,  but  a  very  feeble  degree  of  cold  (for  there 

ootliing  beaidea  that  of  winter,  or  perhaps  ice  iiml  siiuw, 

nitre);  the  desiccations  of  cold  are  weak  and  easily  dis- 

Jved.     Yet  still  we  see  that  die  surface  of  the  earth  is  nmro 

by  froet  and  March  winds  than  by  the  sun;  for  the  canio 

iod  that  duckfi  up  the  moisture  striken  the  ground  with  cold. 

f.  Smoke  from  the  fire  ban  a  drying  power,  as  is  shown  in 

and  ox-tongue«i  hung  up  in  cbimnies.     And  ro  fumiga- 

lof  oUbaouni,  lign  aloes,  and  the  Itko,  dry  the  brain  and 

CKlarrhs. 

Salt,  by  a  eovnewhat  longer  pronps!*,  dries  unt  only  the 
Itside  hut  tl»e  innide  also;  aa  in  mIi  flcKh  or  fish,  which  by  a 
aalting  are  manifestly  Imnlened  within, 

•  Villi).  Erioa.  vUL  so.  t 

•■  Llmii*  lit  blc  durricll.  et  hac  ul  ctra  Itiiurtclt 
Ittio  eixlFitviMr  i(nf.~ 
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8.  Hot  gums   applied  to  the  Rkiti  dry  and  wrinkle  it; 
likewise  do  some  astringent  waters. 

9.  Strong  epirit  of  irme  dnes  as  well  as  fire ;  ko  as  to  bk 
the  white  of  un  egg  put  into  it,  qimI  to  toa^t  hr«ad. 

10.  Powders  dry,  like  epongee,  hy  sucking  up  the  moistn 
M  is  seen  in  the  powder  thrown  on  ink  after  writing. 
poliah«d  surface  likewise  imd  clo«cnc»  of  the  body  (nl 
docs  not  permit  the  vapour  of  moisture  to  enter  through 
porea)  accidentally  dries  it  by  exposure  to  the  nir;  as  isi 
in  precious  atones,  looking-gln««4>)>,  and  8woid-l>lade»,  wW 
if  you  breathe  upon  them,  appear  nt  first  cotcwmI  wiih  A  vapfl 
though  it  (toon  disperses  like  a  little  cloud.  And  eo  mudi 
dceiccalioD, 

11.  In  tlic  eastern  parte  of  Germany,  nt  the  preecnt 
they  make  u^e  of  cellars  aa  granaries  to  keep  wheat  and  ot 
grain.  A  coTcHng  of  straw  of  some  depth  is  laid  on  the  fl 
below  and  round  the  grain,  to  keep  off  and  abisorh  the  moist 
of  the  cellar ;  by  which  mcnns  the  grain  is  preserved  for  twi 
or  thirty  years,  not  only  from  rotting,  but  (what  pcrtBina  i 
to  the  present  inquiry)  in  such  a  state  of  freshness  as  to  c 
excellent  bre-ad.  The  same  custom  is  said  to  have  preva 
in  Cappadocin,  Thrace,  and  sume  parts  of  Spain.' 

12.  The  situation  of  granaries  at  the  tops  of  houses,  W 
windows  to  the  east  and  north,  is  very  convenient.  Soaiedi 
two  floors  nre  conetructcd,  nn  upper  and  a  lower  one;  wba 
the  upper  one  ia  perforated  with  holc5,  tlmt  the  grain  ( 
aand  in  an  hour-glnss)  may  continually  fall  through  tJte  cbii 
and  after  a  few  days  be  ehovellcd  up  again,  eo  ns  to  keep 
grain  in  conetaiit  motion.  Now  wc  must  olwcrvo  tltat  a  i 
trivancc  of  IhJ*  kind  not  only  prevents  the  corn  frrtoi  roll 
but  preserves  freshncM  and  checks  desiccation ;  bwaosCi 
was  before  remarked,  the  diaoharge  of  the  watery  ham 
which  is  accelerated  by  the  motion  and  the  wind,  proserrM 
oily  part  that  would  otherwise  escape  with  the  watery 
lure  in  its  proper  substance.  On  some  niouDtuins  likewise  wl 
the  nir  is  pure  dead  bwllea  will  remain  many  days  witb 
much  decay. 

J3.  'Fruits,  as  jximcgranatcs,  lemons,  apples,  pears,  and 
like;  and   ftowcrs,  as  roece  and  lilies,  arc  kepi  a  long  I 

■  Fllnr.  ■viii.  73. 
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[la  cloM  earthen  vessels.      Not  however  tliat  titea  they  arc 

Ifnluctj  free  frDtn  the  affectton  of  tlie  exU^runl  xir,  which  coa* 

m  and  iiuiiiuaies  iti  incqualiticH  tlimugh  the  siJvs  uf  the 

el,  ns  is  shown  ia  heat  and  coK) ;  au  that  besides  carefully 

[ling  the  mouihs  of  the  vessels,  it  will  be  good  Hkvwiaa 

barr  them  in  the  earth.     Or  it  will  answer  the  isainc-  par- 

if  you  sink  tliem  io  water,  provided  the  water  be  shel- 

S8  wells  and  cisterns  in  houses ;  hut  in  this  coec  glaM 

should  be  aubdtiluted  for  earlhea. 

14.  Io  general,  things  kept  in  the  earth,  or  in  cellars,  or  in 
preserve  their  freehuess  longer  than  thing^s  kept  aboTo 

DaiuL 

15.  It  ia  Sfud  that  in  conservatories  of  sDow  (whether  io  the 
atains,  in  natural  pits,  or  in  artiGeial  wclU),  if  an  apple, 
lut,  nut,  or  anything  of  the  kind  happen  to  fait  in,  it  vrill 

found  many  monlhs  after,  when  the  snow  haa  melted,  or 
in   the   suow   itself,  as  fre«h  and  fair  as  if  it  had  been 
bered  the  day  hefure. 

16.  Country  people  keep  grapes  by   covering  the  bunches 
meal,  wliieh,  though  it  makes  them  laa  pleasant  to  the 

t,  yet  preserves  their  juice  and  frcahnciis.     Likewise  all  the 
tt  fruits  hut  for  a  long  time,  not  only  iu  meal,  but  also  in 
Iwilui^t,  and  even  iii  heaps  ul*  grain. 

17.  It  is  a  common  opinion  that  bodies  are  preserved  fresh 
Gquors  of  their  own  ktud,  as  id  theii-  proper  menstrua ;  u 

ipcs  in  wine,  ohvcs  in  oil,  and  the  like. 

18.  Pomegranates  and  quinces  are  preserved  by  dipping 
himitn  sea  or  salt  watt^r,  and  presently  taking  them  out  again, 
nJ  drying  them  in  the  iipen  air  in  a  shady  place. 

19.  Bodies  suspended  ia  wine,  oil,  or  Ices  of  oil  keep  long; 
ch  longer  in  houey  and  ispirii  of  wine,  but  the  tougeet  of 

ill  (according  to  some)  in  tjuickiiilver. 
£0.  Fruits  covered  with  wax,  pitch,  plaster,  paste,  or  other 

,  or  coveriog,  long  rctaia  their  fre^hucM. 
21.  It  is  manifest  tliat  flics,  opidcni,  ants,  and  the  like,  that 
accidentally  been  inclosed  and  burled  in  ainber  or  cveri 
te  gums  of  trees,  never  afterwards  decay ;  though  they  are 
tfi  and  tender  bodies. 

Si.    Grapes   and    other   fruits    are    preserved    by   hanging 
up  io  the  air.     For  in  this  there  is  a  double  advantage; 
>e,  that  all  the  bruising  or  preiMiire.  which  happens  when  thoy 
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ATC  Ini  J  on  Iwrd  bodied,  ia  Avoided ;  tlie  otiier,  that  there  is  i 
«<iui*l  pUy  of  the  uir  on  nil  f'nies  of  them. 

23.  It  bus  bceu  retnarkod  that  in  vegetable  bodies  nvU 
]>ut refaction  nor  desiccattoa  coinmeuce  alike  in  every  purl ; 
chiefly  in  thnt  purt  through  wbicli   during  life   alimi^ut 
drawn.     IIcDce  »(>uib  reiuimmeud  tu  cover  up  applestalks 
fruitJiliilkci  with  taelted  wax  or  pitch. 

24.  Large  wickd  of  candles  or  lamps  consume  the  tallow  i 
fill  quicker  ihun  smntl  oiies;  cottmi-wickd  quicker  than 
ruah,    etmvr,  or  tnig;  torohei«  of  juniper  or  fir  bum  qui 
Ihati  tho<i«  of  ash ;  and  all  Hime  stirred  and  fanned  by 
wind  burna  fui^tcr  than  in  a  calm  ;  and  therefore  slower 
lantern  tlian  in  the  open  air.     I^amps  in  tombs  arc  «nid  toj 
for  a  very  long  time. 

25.  The  nature  likowiae  and  proparnljon  of  the  ailment,! 
leds  than  the  nature  uf  the  flame,  contributes  to  the  length) 
time  they    bum.       For  wax  la^its  longer  tlian    tallow^ 
tallow  longer  llian  dry,  hard  wax  longer  than  soti. 

26.  Trees,  if  the  earth  about  their  roots  be  stirred  en 
year,  last  fur  a  ehortvr  linici  if  crcry  Hve  or  ten  years, 
longer.  Cutiiiic;  off  buds  and  shoots  oontribuieft  to  their  Ico^i 
of  life;  but  manuring,  laying  chalk  and  the  like  about  thdr 
root«,  or  much  irrigation,  though  it  iocrcaaea  their  fniitfulBCMt 
shortcnd  tlictr  exitttencc.     And  &o  much  for  the  prevention  of  < 
deHtccutiua  and  coneum^itiou.  [ 

Tlie  intenerotiaii  of  liodies  whtcli  have  been  dried,  thoacli 
the  most  important  part  of  the  matter,  presents  but  few  ex}tf- 
rimenta;  and  I  will  therefore  combine  with  them  eame  tUngt 
which  happen  to  animalu  and  even  to  man. 

27.  Willow  b&nda  used  to  bind  trees  become  mure  fluilbf 
by  being  ateeped  in  water.  The  euds  of  b'lruh  twigs  likcviH 
arc  placed  in  pota  of  water  to  prevent  them  from  withcrta^ 
BowU  that  have  cracked  from  dryncsd,  by  being  placed  a 
water,  close  nnd  become  whole  a^in. 

28.  Leathern  boot«  grown  hnni  and  stiff  with  o^e  are  «o\ 
fay  being  gi-easetl  with  tallow  before  the  lire ;  and  if  lli^ 
put  before  a  fire  alone  they  get  some  tHiflnesa.     Bladders 
parchment  which  have  become   bard,  are  softened  by 
water  with  an  infusion  of  oil  or  any  fat  substance ;  and 
to  if  bcbidco  this  tiivy  arc  slightly  rubbed. 
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ti.  Verj  old  trees,  wbich  hnve  long  «too<l  untouched.  If  llie 
Uanh  aboul  their  roots  be  «ltrred  aiij  openeJ  out,  Dinnifestly 
ac  u  it  were  jroutig  ogaiu,  and  put  out  new  and  tender 
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30.  CM  draught  oxen,  cotirelj  worn  out,  if  lurued  into  ft 
i|Meture,  put  on  oew  flesh,  tender aud  jroting,  so  aa  erca  fa> 
.  like  young  beef. 
}|.  A  spare  and  strict  diet  of  ^ftiacum,  bii»cuic,  and  the  liko 
U  nf.ed  in  die  cure  of  venereal  diaeases,  invt:terat« 
B,  nnd  the  b(>};inuinj>  of  dru))&y,)  reduoea  men  to  great 
by  coDSUining  ttie  juicea  of  the  body.  But  thrM 
tliey  begin  to  be  rencwctl  and  recruited,  afipear  mudi 
ifreab  and  youthful,  »a  that  I  judge  wasting  diseases  well 
to  have  prolonged  the  livos  of  manj. 


Major  Ohttrvation4. 

1.  It  is  strange  how  men,  like  owls,  ^ec  ^lorply  in  tlie  dark- 
:  of  their  own  notiooa,  hut  in  the  daylight  of  experience 

:  and  are  blinded.     They  talk  of  the  elementary  quality  of 

DM,  of  dcaicctnts,  and  of  the  natural  periodt}  of  bodies, 

rvlueli  tbey  arc  oomipted  and  con^umeil ;  but  in  the  incnn- 

they  observe  nothing  of  any  moment,  either  of  the  be- 

or  of  tlie  intermediate  aud  la«t  act£  of  deuccation 

I  DonnimpIJon. 

2.  The  process  of  desiccation  and  conitumptJon  \s  performed 
diree  nctioiiti,  which  uie  derived,  as  was  mentioned  before, 

dm  the  innnte  npirit  of  bodied. 

3.  The  first  action    is    the    Attenuation  of  Moialurc  into 
it;  the  second  is,  the  Egrc&a  or  E-iCape  of  the  Spirit;  the 

ird  18,  the  Coutraction  of  the  Grower  Parts  of  th>;  Body, 
Itatcly  after  the  emisaonof  the  spirit.     And  this  laet  ia 
defecation  and  indiimtion  whereof  I  Bin  now  principally 
iting;  the  two  first  only  oonsume. 

1.  With  regard  to  Att«>nufllion,  the  matter  is  obviouK.  The 
nrit  inclosed  in  nil  tangible  bodies  does  not  forget  it»elf,  but 
lever  it  fliKU  tlierein,  that  it  can  digt^t,  work  upon,  and 
into  itself,  that  it  plainly  altera  and  subilitcs,  multiplying 
■feself  thereby  uod  generating  new  spirit.  This  is  confirmed  by 
^le  proof,  whieli  may  do  for  all;  that  bodies  thoroughly  dri«d 
mm  in  weight,  and  become  bollow,  porouM,  and  sonorous  from 
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wiUiia.     Now  it  is  tnoet  cerUiti  tlint  the  epiril  vrlucli  pre 
in  the  body  udde  nothing  to  thu  weight,  Wl  rothvr  t»ka  r 
irou  it ;  aad  therefore  it  must  needs  be  tlut  tlii«  opiril 
turned  into  itself  that  moititurc  and  Juice  of  the  body,  v. 
bef(  r«  weighed ;  by  which  lueaoB  the  weight  ia  diiaini 
llii^   then    w   the  iiret  nction ;    nnmely,  the  AttenuRtioa 
MuiBlure  iLiid  ito  Coiiveiviun  into  S)«irit. 

5.  The  necond  actiuu,  namely  the  Egress  or  Escape  uf  Ae 
Sjiirit,  is  Likewise  Tcry  manifest.  This  escajw,  if  it  tak«a  plM 
all  at  oDcc,  i»  even  nii{iarciit  to  tJie  Hcasc;  id  vajxjun  tollK 
eight,  in  odours  to  the  emell ;  but  if  it  is  gradual,  as  in  uKl  agt, 
it  is  iuiperecj^tiblu  tu  IIil-  Huii»e,  tbuugh  it  is  the  sumc  prooM 
Bcsidcit,  if  tbu  texture  of  the  body  le  to  close  and  tcmcioW 
us  to  prevent  the  spirit  from  finding  any  pores  or  paasagwflf 
e«ca|ie,  the  spirit  in  ila  efforts  to  jijet  out  drives  befureitlh* 
groiuer  partB  of  the  body  ami  thrusts  them  beynod  tJie  surface; 
as  iiuiy  be  eeen  in  the  mating  nf  metnla  and  tlie  comiptiuDof 
all  fat  bodie!).  Tlii^  then  is  tlie  second  action ;  namely,  tb 
Kgress  or  Escape  of  tlic  Splrit- 

6.  Tile  third  action  is  a  little  more  obscure  but  equally  Mf^ 
tain ;  nnmely  the  Contraction  of  the  Groeser  Parts  sAer 
KmiKsiou  of  the  Spiiit.  In  the  (iret  place,  alter  tlic  cmi: 
of  the  spirit,  budice  nccm  to  be  miinifc«tly  contracted  and  to  Si, 
lean  ^pace ;  m  the  kernels  of  uute  \Thcn  drird  do  not  fill  ibf 
ehcU ;  bc&ius  and  plank.-)  of  wood,  which  at  first  lay  cloM  to- 
gether, when  dried  start  asunder;  buwls  and  the  like  end 
from  dryness;  for  the  parts  of  tlie  boily  eontract  thesud' 
togetJier,  and  being  couiracted  neocssarily  leave  vacant 
between  them.  Secondly,  tlua  U  shown  by  the  wrinVlea 
dried  bodies  ;  the  effort  of  contraction  having  so  much  powtf 
as  in  the  meantime  to  draw  the  parts  together  and  rai* 
them  up ;  for  things  that  are  contracted  at  the  extrcoHlBl 
are  raised  in  tW  centre.  And  this  niny  be  seen  in  paper,  oU 
parchments,  the  skin  of  aniumie,  and  the  rind  of  soft  eliMSft 
all  which  will)  age  become  wrinkled.  Thirdly,  this  contrutlM 
shows  itself  better  in  things  which  are  not  only  wrinkled  hj 
beat,  but  arc  aUo  folded,  crumpled,  and  as  it  were  roU<yI  tip  b) 
it ;  ns  may  be  eccn  by  holding  paper,  parchment,  and  leaves  to 
the  fire.  For  contraction  by  age,  being  a  slower  prDoe«s,g<)>^ 
rally  only  wrinkleB,  but  cor.traclion  by  fire  being  more  epwJj 
^keni»e  curU  up  in  folds.     But  in  niOHt  bodici^i  which  do  DOl 


A 


''BISTURIA    VIT*    ET    MOBTIS." 


:>33 


sit  of  wrinkling  or  folding,  there  is  a  aimpic  contraclioo, 

nlciog.  indnrnUon,  and  desiccation,  aa  waa  laid  down  at  fint. 

if  the  ci60i^>e  of  the  spirit  and  consurnptjoii  of  tlie  inoij^- 

ia  so  giCAt  as  not  to  leave  body  enou^;!]  to  unite  iiiid  wn- 

itselff  then  the  ouolraclioa  neuctfearilj  ccaiece,  tlic  budjr 

putrid,  and  nothing  but  a  Httlc  duet  hanj^ing  togelhcr, 

rhieb  with  a, slight  touch  ie  disiiipatcd  and  pasMe^i  into  air:  sm 

tj  be  wco  ill  bodies  much  decayed,  in  paper  and  linen  burnt 

Ito  tittder,  and  in  corpses  which    Imve  been  lun*;   onib'dmed. 

[Hub  then  h  the  lliird  action  ;  nuinely,  the  Cuntntctiun  u(  thu 

lOiuKT  Partti  of  the  Body  at^r  the  Emiaston  of  the  Spirit. 

7.  Il  eliould  be  observed  that  fire  and  heat  only  dry  acciilcn- 
taUj*,  their  proper  wurk  being  to  attenuate  nnd  dilate  the  »pirit 
nd  moisture.  But  it  follows  by  accident  that  tlie  otJier  parts 
toolTBCt  thcm-elvea;  whether  only  to  avoid  a  VBCimm,  or  frum 
■MiB  umultaoeous  motion,  whereof  1  am  not  now  speAking. 

8.  It  is  ecrtun  that  putrefaction  a^  well  ae  arefacLion  ia 
eiutd  by  the  innate  apirit,  tliough  it  proceeds  in  a  vciy  different 
way.  For  in  putrclaetioa  the  spirit  ia  not  simply  dischurjrcd, 
bat  is  in  part  detained,  whence  it  produces  strange  effocta.  And 

I  ifce  groaaer  pnrta  likewiie  at^;  n^t  no  much  locally  contracted 
I  collected  severalty  each  to  its  own  kind. 


LEKQTH  AND   SBOBTNESS  OF   LUIS  IN    ANIMALS. 

The  Biitoyy, 

^^2w"^     With  regard  to  the  length  and  Hhortiicsa  of  Hfo  in 

y^^'f    animaU,  the  infonnation  tu  be  had  U  small,  obi^erva- 

™*'""      tioQ  careless,  and  tradition  fabulouf.  Among  domestic 

creature*  a  degenerate  life  spoiEg  the  constitution  ;  in  wild  anl- 

■ila  aevL'rily  of  weather  eurtuiU  the  natural  duration. 

Ndtlier  is  this  information  much  advaueed  by  what  may 
i^ttftr  to  be  concomitants ;  namely,  the  siie  of  the  body,  the 
time  of  gcslatjou  in  the  womb,  the  number  of  yoim^,  the 
time  of  growth,  and  the  like ;  for  these  tilings  are  complicated, 
oancurring  in  aome  caaca  and  not  in  others. 


1.  The  age  of  man  (as  far  ne  can  be  gathered  from  any  cer- 
tain account)  exceeds  ia  length  thnt  of  nil  other  animals,  with 
the  exception  of  a  very  few.     The  conr«mitiinte  in  his  ctun 
I  are    generally  regular,  bis  btatuix'  and  proportion  lurgc,  hi<i 
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fteetetioD  nine  months,  hie  ofr»pntig  cotnnionljr  ^gl«,  bis  i^ 
of  puh«rt;  fourteen,  lii»  time  of  growing  up  to  twenty. 

2.  llie  dephonl,  on  oadoubted  ftutbority.  exceeds  the  <i4t* 
nary  run  of  huLuna  UJe.  The  story  that  iu  period  of  gt»> 
tttion  in  tlic  iromb  i»  ten  ycun  i»  fabuloiu  ' ;  that  it  U  tm 
years  or  at  lea<^t  more  tbiui  one  ig  certain.  It  is  of  an 
iBunense  siz(>,  and  grows  even  to  the  thiriieth  year  ;  tlie  tettb 
are  extremely  strong,  and  it  has  been  observed  that  the  biMJ 
U  colder  than  lliat  of  any  other  animal.  It  sometinieA  lira 
tiTo  hundred  years. 

3.  liions  have  been  considered  long-lived  because  uuoy  i/ 
i  liptn  are  found  tot>thlrM  ' ;  but  this  is  a  fallacious  sign,  aaiit 
it  ini^bl  iiroceed  from  their  strong  breaths. 

4.  The  bear  is  ii  great  sleeper ;  a  dull  and  iiidolcot  botii. 
but  not  rcaiarkable  for  long  life.  Mis  period  of  gcrtatinii, 
which  is  very  Khort  (Imrdly  forty  days),  is  on  the  conlruy  ■ 
sign  of  a  short  life.' 

6.  The  fox  Bcenui  to  have  many  things  suitable  for  a  1|H 
life;  ho  is  very  well  clothed,  feeds  on  6e«h,  and  lives  iubdi^B 
but  yet  he  is  not  noted  for  longevity.     Certainly  he  belcmji 
to  tlie  canine  race,  which  is  short-lived. 

0.  The  cjinicl  is  long-lived;  a  lean,  sinewy  creature,  vUifc 
comniuuly  reaches  fifty  and  aometimes  one  htmdrcd  years.' 

7.  The  horse  lives  only  to  a  moderate  age,  scarce  ertf 
reaching  forty,  and  ordinnrily  only  twenty  years.  But  fv 
this  shortness  of  life  he  is  periiaps  indebted  to  man,  siV 
wc  have  now  no  horEce  of  tlie  sun  that  range  at  Urge  in  {ttA 
pastures.  Yet  the  horse  grows  up  to  it*  sixth  year,  and  I"* 
geuerutive  powers  in  old  age.  The  more  likewiae  goes  longrr 
u'iih  youti|4  than  a  woman,  and  less  ofien  prwluces  two  sti 
birth.  TIic  asix  lives  to  about  the  same  age  as  tlie  horao;  Ul 
the  mule  lunger  than  either  of  them. 

8.  Stags  are  Otmed  fur  long  life,  but  upon  no  certain  groonl' 
There  is  however  some  story  of  a  stag  with  a  collar  levrf 
its  ueck,  being  found  with  the  collar  buried  in  fat.*  But  lb 
longevity  of  the  stag  is  the  less  credible,  because  it  oonies  ta  i* 

rime  at  five  years;  and  not  long  after,  the  horns  (which  tlH| 
zd    and    renew    anouiilly)  grow   closer  in    frout,  and  lu* 
branched. 


•  Waj.  vUL  10.  '  Attitot.  Hint.  An.  ».  -14. 

•  Id.  [b.  ii  :iti.  an>l  vUl.  8.  '  u.lb.  \i.  la. 
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^BEIg  18  short-lived,  iia  age  aevei  reaching  beyond 
IvcDt^i  and  not  oCleu  to  fourteen.  It  ia  an  aniionl  of  a  very 
liotDiilun*,  and  lives  unequally,  beiug  mostly  cilJicr  in  violent 
niotiun  or  ualwp.  It  lilicvridu  briugs  t'urtJi  many  in  one  litter, 
and  goce  with  them  nine  weeks. 

10.  Tlic  ox  also  for  its  size  aud  strenijth  i<*  short-lived, 
about  sixteen  yait»;  tne  maie  being  somewhat  more  long-lived 
than  the  female.  Yet  tlie  cow  tieldom  hn^  more  than  one  at  a 
tirtli,  and  gn^n  with  cnlf  nhout  six  luonih^.  They  are  of  n 
dull  und  doahy  nature,  comity  fatt«d,  and  gmniinlvorouB. 

11.  ^eep  eeldoin  live  to  ten  yenra',  though  they  are  a 
otaUirc  t)f  moderate  »ixe,  snd  excellently  clothed ;  and  what 
is  strange,  though  tiiey  have  very  little  bile  in  them,  iheii* 
woo)  is  more  curled  and  twisted  than  the  hair  of  any  otlier 
uinuL  The  rams  do  not  generate  till  the  third  year>  and 
dtctr  powei-s  continue  till  tlie  eighth.  The  ewca  bear  young 
u  loog  as  they  live.  The  sheep  ia  a  sickly  animal,  and  seldom 
rtKhee  it«  full  age. 

12.  The  goat  livea  to  about  the  some  age  aa  the  sheep,  and 
iota  not  much  diflfer  from  it  in  other  re8pect«.  Though  he  is 
•  iDOra  active  creature  and  hii<  flush  is  soraewtrnt  finuer,  which 
Amid  make  him  more  long-lived ;  yet  he  ia  much  mure 
lucirioiis,  which  ahortens  his  existence. 

13.  Swine  sometimes  live  for  fifteen  or  even  fur  twenty 
ftua;  and  though  their  ilcsh  in  raoister  than  that  of  any 
otlia:  animal,  yet  tliiii  seems  to  have  no  eflcct  u|)on  their 
itiigth  of  lifc<     Of  the  wild  spcciea  nothing  certain  is  known. 

14.  Cats  live  between  six  and  ten  years;  an  nctivc  nnim;Ll, 
uiiof  an  acrid  apiril,  whose  seed  (according  to  ^Elian]  buma 
tht  female;  whence  an  opinion  hag  prevailed,  "that  the  cat 
(ooeeives  with  pain  and  brings  forth  witli  ease.''  They  «nt 
tvnniously,  and  rather  swallow  ih»ii  chuw  their  food. 

15.  Hares  and  rabbits  scarcely  reach  tu  seven  years.  Botli 
creatures  are  very  prolific,  carrying  iit  once  tlie  young  of 
fcreral  conceptions.  They  diH'er  i  n  this  ;  that  the  rabbit  lives 
in  holes,  tlie  hare  above  ground ;  and  that  the  flesh  of  tlie 
km  is  of  a  darker  colour. 


16.  Birde  in  the  aixe  oftJieir  bodies  arc  far  tees  than  bcasti*. 
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An  eagle  or  a  ewan  by  tlie  aide  of  an  ox  or  a  hone,  ud 
ostrich  b)r  tlie  side  of  an  elephant,  appear  stnaU. 

17.  Birifl  are  exocllentl;  clad  ;  since  for  wannlh  anil  cli 
fitting  to  ihc  body,  featltcra  urc  belter  tlian  either  wool  or  I 

18.  Birds,  though  they  hatch  many  at  once,  yet  do  not  < 
them  all  togcthor  in  their  bodies,  bat  h^  the  eggs  eepanMlj 
whence  the  young  are  prorided  with  a  more  plentiful  alime 

19.  Birds  masticate  little,  if  at  all,  so  that  tbelr  food  is  i 
found  whole  in  their  crops.     But  yet  they  break  the  shell* 
fruili;,  and  pick  out  tliv  kernels.     They  arc  thought  to  be  of  i 
hot  and  strong  digestion. 

20.  The  flight  of  birds  is  a  mixed  motion  formed  hr 
motion  of  the  limbs  and  that  of  carriage,  which  is  the : 
heallhy  kind  of  exercise. 

SI.    Aristotle  remarked  well  eonceming  the  genoratknl 
birds  (but  he  did  wrong  to  Irnnsrer  the  observation  to  i 
animals),  that  the  need  of  the  male  contributes  less  to  geo 
tioD,  but  HU[i)ilifa  activity  mther  ihau  matter  ;  whence  in  mi 
respectji  prolific  and  unprotilic  eggs  are  not  di«l inguishaljle.' 

22.  Almost  all  birds  come  to  their  full  growth  the  6riit; 
or  a  little  after.  It  is  true  that  the  plumage  in  some,  and 
bill  in  others  takes  years  to  come  to  perfection;  but  aot 
size  of  the  body. 

23.  The  eagle  is  considered  long-lived,  though  its  exact  i 
i«  not  ascertained.     It  is  reckoned  likewine  m  a  sign  of  In 
vity,  that  he  ctmtR  his  beak,  which  makes  him  grow 
ugaia  ;  whence  eoraes  the  proverb,  *'  the  old  age  of  tlie  e*gl«<^ 
But  perluipH  it  ia  not  tlic  reuewiog  of  the  cigic  which 
tlic  bill,  but  Hie  casting  of  the  bill  which  renews  the 
for  when  the  benk  becomes  too  hooked,  the  eagle  has 
diiBculty  in  feeding. 

24.  Vultures  likewise  arc  said  to  he  long-lived,  so  as  i 
to  reach    a   hundred  years.     Kites  also,  and  all  canivor 
birds  and  birds  of  prey,  are  loTig-lived.     The  natural  age  ■ 
the  huwk  cannot  be  certainly  decided,  seeing  that  il  leadil 
eervilc  and  dcgcucrotc  life  for  the  Uric  of  man.     But 
hawks  have  sometimes  been  known  to  live  for  thirty  j*ca»i' 
and  wild  ones  for  fnrty. 

S5.  The  raven  likewise  is  reported  to  live  long,  sometiioM 
for  one  hundred  ycar^     It  feed^  on  carrion,  is  not  much  h" 
Ariic.  it  Utn.  Anlin,  It  Jt>  '  Enuu.  AAaglB,  1,  •-  Hi'. 
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the  wing,  bat  of  sedentary  habita,  and  irilti  *  rery  dark- 
roloured  flesh.  The  crow,  which  is  like  tlic  raven  in  every 
resiiccl,  except  in  size  and  voice,  has  a  somewhat  shorter 
life;  yet  it  is  slill  rcckonml  amoiift  the  long  livers. 

26.  The  swan  ia  known  for  certain  to  be  very  tong-livcd, 
and  not  anfirequently  exceeds  one  hundred  years.  Tt  u  a 
bird  of  most  excellent  plunjage,  living  ou  fiiih,  and  perpctuully 
carried,  and  that  in  running  waters. 

27.  The  goo»e  also  is  one  of  the  long  livers;  though  it  feeds 
eo  grass  and  tliai  kind  of  nourishment.  But  the  wild  goose 
H  especially  long-Hvcd  ;  bo  thai  it  passed  into  a  proverb  among 
the GermiLnji,  "older  than  a  wild  goose." 

28.  Storka  ought  to  be  very  loug-lived,  if  the  old  etory  is 
tnie,  tliat  they  never  went  to  Thebes,  bccauec  that  city  was 
W  often  captured.'  For  if  this  were  tlic  case,  they  cither 
CBuId  remember  more  than  one  age,  or  tlie  old  ones  must 
hut  lold  the  story  to  their  young.  But  all  things  are  full  of 
TtMea. 

29.  The  Btory  of  the  phconix  again  is  so  intermixed  with 
Mle,  that  if  there  was  any  truth  in  it,  it  Is  completely  ob- 
•MTfd.  Bnt  there  U  nothing  very  rcmarlcahlft  in  that  which 
wu  looked  ou  aa  a  wonder;  namely,  how  it  was  alwaya  ac- 
ocxnpanied  in  its  flight  by  a  great  number  of  otlier  birds.  For 
llMiDay  be  seen  anywhere  if  an  ow!  flies  in  the  daytime,  or  a 
pttTot  eecapes  from  a  cage. 

30.  The  parrot  hat>  cerljiioly  been  known  to  live  eixty  years 
in  England,  in  addition  to  ita  age  wlii-n  brought  over.  It  is  a 
^  which  ivili  live  on  all  kindn  of  meat,  maaticatci*  its  food* 
ud  from  time  to  time  ca^ts  its  bcnk;  of  a  bad  and  mis- 
ehicTOUS  temper,  and  wiih  a  black  flesh. 

31.  The  peacock  live*  twenty  years';  but  it  does  not  get 
tbe  Argus  eyes  before  the  third  year;  it  is  slow  in  walking, 
ud  has  white  flesh. 

32.  The  dung-hlU  cork  is  lascivious,  pugnacious,  and  short- 
lived; a  very  lively  bird,  thiit  likewise  has  whit^!  flesh. 

33.  The  Indian  or  Turkey  cock  lives  longer  than  the 
former.     It  ib  an  irascible  bird,  with  very  white  flesh. 

34.  Wood-pigeons  arc  long-lived,  sometimes  reaching  to  fifty 
yean  ;  a  bird  of  the  air,  that  builds  and  ats  on  high.  Dovea 
and  turtle-doves  are  short-lived,  not  exceeding  eight  years.* 


'  Ct  Wny,  X.  34. 
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35.  Pbeasante  and  partridges  eomotimcs  live  eixtceo 
Tfacjr  are  birds  thnt  ha^e  large  broods ;  with  1]c«h 
darker  Ihnn  thnt  of  the  puUct  tribe. 

3r>.  The  blackbird  is  wiid  to  be  the  longest  lived  of  lU 
bumH  birds.     It  is  an  impudent  binl,  but  a  good  dinger. 

37.  The  sparrow  isobi^rvedto  b«  verjrahort-lived',  whicbii 
the  male  bird  \b  attributed  to  it«  laeciviiniBneiui.  The  liiuwl» 
which  is  do!  much  bigger  than  a  Aparrow,  han  been  knoirnlv 
live  for  twenty  years. 

38.  Of  oetrichea  nothing  oerlnin  is  known,  since  those  kt|)l 
it)  England  have  unrortuDBtcly  not  been  found  to  lire  loDg;  cf 
the  ibie  it  it  oo\y  kaown  (hat  it  it  loQg-]i%'cd,  but  iu 
not  recorded. 


'6'  - 


39.  The  age  of  fish  is  more  uncertain  than  that  of  lad 
auiuial^i  l>ccaui<e  fruni  living  under  water  they  are  lese  obeervfd. 
Moi>t  uf  theu)  have  oo  respiration,  and  thcrcrorc  tlie  vital  spiiil 
16  confined  more  clo»ety  ;  and  though  they  take  id  tone  ie> 
frigcration  through  their  gills,  yet  it  is  not  «o  conlinuJ  M 
by  breathing. 

40.  From  living  in  the  water  they  avoid  the  desiccation  asi 
depredation  of  the  external  air.  Yet  there  m  no  doubt  bnl 
that  the  external  water  entering  and  abiding  lu  the  |iores  of  die 
body  is  even  more  prejudicial  to  lifi?  than  the  air. 

41.  They  arc  wiid  to  be  cotd-bloodcd.  Some  of  tbciuait 
very  voracinua,  anil  feed  even  on  their  own  apccies.  The  il<^ 
ifl  Bofler  and  lees  firm  than  that  of  land  creatures ;  but  tl'tf 
fatten  exceedingly,  io  that  an  immcnBe  quantity  of  oU  a  «s- 
traetcd  from  whale* 

42.  Dolphins  arc  reported  to  live  about  thirty  ycaWt 
experiment  having  Ue^n  uuule  on  some  of  them  by  eutliog 
their  tula.     Tliey  continue  to  gmw  for  ten  yenr^j.' 

43.  They  tell  a  slrnngo  story  of  fishci«,  that  after  »oino  J* 
ihey  diminish  niui:h  in  body,  while  tiieir  heatU  and  tails 
llieir  former  oizc 

4-1.  In  Ca;sarV  fishimnds  lampreys  were  Boractimee  found 
live  eisty  yeare,'    Certainly  from  long  habit  they  grew  » 
that  Cnuisuf  the  orator  wept  over  one  of  them.* 

45.  The  pike  is  found  to  be  the  longest  lived  of  all 


■  Ariii.  HiiL  An.lx.  7.  '  Id  IIxtI.  U. 
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fish,  and  somctinios  la^  fortj  jcar^     It  \»  «  voracious 
GA,  with  a  (try  and  firni  flc^h. 

46.  Carp,  bream,  teach,  eels,  and  tb«  like,  nre  not  thought 
It  Kve  more  than  t«n  years. 

47.  Salmon  are  ijuick  of  growtli  but  ^hort  of  life;  as  aUo 
kre  iTOut;  but  pcrcb  nre  slow  of  gronrth  mid  long  of  life. 

4&  How  loDg  the  vast  uuiss  of  matter  in  ivh»]pe  and  sharka 
is  governed  hy  iJie  spirit  ia  not  certainly  known  ;  nor  in  scala, 
Kt-hogs  and  inaumcrable  other  kind^t  of  G»h. 

49.  Crocodiles  are  cnid  to  be  very  long>lived,  and  likewioe 
to  be  rcmarkablo  for  the  time  of  their  growth,  eo  that  it  ie 
thought  that  they  iire  the  only  animale  which  continue  to  grow 
ulonp  od  they  lire.  Tlicy  are  oviparous,  vora<;ioue,6avage,  and 
eicelleBtly  protected  against  the  water.  Concerning  the  age  of 
tkt  other  kinds  of  ehcll  fidi,  I  find  nothing  certain  is  known. 

Major  Obsercatiom. 

From  the  neglect  of  observations,  and  ihc  coinplicalion  of 
eauKi,  it  is  difficult  to  diKCOvcr  any  rule  for  tlio  length  and 
I  ahorto«S8  of  life  in  animals.     Some  few  things  however  I  will 
'note. 

1.  More  bird«  tJian  bc«8(«  arc  long*Uved  (as  the  eagle,  vul- 
ture, kite,  pelican,  raven,  crow,  swan,  goose,  ibis,  parrot,  wood- 
pigeon,  und  the  like);  though  they  ciunplctc  their  growtli  in 
■  Tear,  and  arc  of  less  size.  Certainly  they  nre  excellently 
pnrtected  against  the  inclemency  of  the  weather;  and  aa  they 
generally  live  in  the  open  air,  they  rcacmbic  the  inhabitants 
of  pure  mountAins,  who  arc  long-lived.  Their  movcmcnis  like- 
wiiie,  which  (a«  has  been  mentioned  elsewhere)  arc  partly  by 
Cttrriage  and  partJy  by  motion  of  the  limbs,  t-haka  iind  fatigue 
them  letss,  and  are  more  lieulthy.  Neither  do  binis  iu  the 
flfM  etage  of  their  exi«tence  euiTer  compression  or  want  of  alU 
znent  in  the  motbcrV  womb,  because  the  eggs  are  laid  nepa- 
nUely.  But  the  principal  cause,  as  1  take  it,  is  that  binl^  ore 
made  more  of  the  subetance  of  the  female  than  of  the  male, 
wbeocc  tkey  have  a  less  hot  and  fiery  iipirit. 

2.  It  may  be  laid  down  ihat  aniujniH  which  have  more  of  the 
cabataace  of  the  female  than  of  tlie  male  are  longer-lived ;  as 
I  kftre  juat  said,  birda  are.  Agnln,  that  those  which  hare  a 
JAOgta  period  of  geatation  partake  more  of  the  flubstanoc  of  tho 
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femnle  than  of  the  male,  and  «re  therefore  more  long-TneA 
Insomuch  that  e\on  in  men  (as  I  have  observed  la  mum 
ingt&nce«),  ttio^e  who  are  niont  like  their  mother  do  in  my 
ojunloQ  live  the  longest ;  an  nlso  do  the  children  of  old  mui  bj 
young  wivex,  proridcd  the  fathers  be  licatthy  and  not  sicldf. 

3.  The  beginnings  of  thin^^s  ore  most  saaceptiblc  both  uf  d>* 
mope  and  of  help  ;  nnd  therefore  the  lose  preeHire  and  the  mon 
nouriehincDt  that  the  fictus  receives  m  the  womb  the  wn- 
likely  \i  it  to  be  long-lived.  This  happens  either  wh*B  *• 
young  arc  brought  forth  nt  aeparate  times,  as  iu  hir<l*i  * 
when  the  birlh  is  Bingle,  aa  in  animals  whieh  only  bring  (nth 
one  Rt  a  time, 

4.  A  long  period  of  gestation  lengthens  life  in  tlurc  vafK 
Firsts  aa  ha:^  been  stud,  the  young  [lartukes  more  of  the  niW 
stanoe  of  the  motlier;  secondly,  it.  comes  forth  stmnger;  ul 
thirdly,  it  is  later  in  undergoing  the  predatory  actios  of  d|R 
air.  Beeidcs,  it  denotce  that  the  periods  of  nature  revol?el 
larger  circles.  And  though  sheep  and  oxen,  which  reinl 
about  eix  months  iu  Uic  womb,  arc  ehort-livcd,  yet  this 
from  other  cauMS, 

5.  GroininivorotiB  and  herbivorous  animals  are  short-lifi 
but  thoRe  which  live  on  flesh,  or  even  secdit  or  fruits  | 
birds  do),  nre  long-lived.  For  stags,  which  are  longdlM 
look  for  half  their  food  (aa  they  say)  above  their  head*;  ■ 
the  gootie,  besides  grass,  picks  up  i«omeibing  in  the  water 
henejit  it. 

6.  The  covering  of  the  body  I  judge  to  add  greatly  In 
gevlty,  as  it  prevents  and  rft»cU  the  intcmperanc*-»  of  ihe 
which  BO  etraiigely  weaken  and  tmdcrminc  the  body ;  and 
this  binle  arc  exccllciil.Iy  provlilcd.      And  though  pheep 
arc  well  covered  are  short-lived,  this  must  be  attnbuted  Vt 
manifold  disenjtcs  of  thcaninial  and  the  living  upon  gnm 

7.  The    principal    scat    of  the    ppirite   is  doubtless  i 
head ;  and  tluiugli  this  is  commntily  referred  only  to  the 
KpiritA,  yet  it  applies  to  fill.     And  there  ia  no  i[Ucstion 
spirir«  most  nbiwrb  and  consume  the  body,  so  tliat 
fjuanttty  uf  tliem  or  a  grciiter   infhuniuulton    and   a< 
greatly    shortens  life.      It  appears  to  me   therefore 
great  cuuh:  of  longevity  in  birds  is  that  they  have  suchi 
heads  for  the  rikc  of  their  bodies;   whence  men  likeniM 
have  very  large  heads  are,  I  tliJakf  shorter  lived. 
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8.  Carrii^.  aa  has  been  before  observed,  I  ju<lgc  nioic  tlian 
Dj  orhfr  motion  to  contribute  to  longevitj*.  Water-birds,  aa 
iJie  nran,  arc  «irricd  on  the  water ;  and  all  birds  are  carried  as 
tbey  Sy,  ueini;  however  fnmi  time  to  time  a  atrong  exertion  of 
iSe  limlw.  So  abo  are  fishes  in  swimmirg,  but  their  length  of 
I  u  uncertaia. 

AuiuuU  which  come  later  to  ]»erfection  (I  am  not  speak- 
isgof  growth  in  atnture  only,  but  of  the  other  steps  to  ma.- 
itj;  as  man  put«  out  first  his  teeth,  then  hia  signs  of 
prtj-,  then  hli  beard,  See),  are  longer^lived ;  for  it  tndJciLtes 
tlut  tJic  periods  return  in  wider  circlctL 

10.  The  gentler  kinds  of  animals,  as  ihe  »heep  and  dove,  are 
iio4  long-lived;  for  bile  acts  aa  a  whetstone  or  spur  to  many 
liactiona  of  the  body, 

11.  Animals  whose  fle^h  is  somewhat  dark-coloured  live 
bngcr  tlian  ihose  with  n  white  flceh;  for  it  denotes  that  the 
jnice  of  the  body  is  finner,  and  less  easily  dissipated. 

12.  In  every  corruptible  body  quanlity  if&«lf  contributes  much 
lo  itie  preservation  of  the  whole.  For  a  Urge  fire  is  not  so  sooa 
qoenchcd;  a  small  quantity  of  water  evaporates  si>oner;  a 
twig  withers  sooner  than  the  trunk-  Generally  ihercfoer  (I 
speak  of  kinds,  not  of  !ndividiiit)!i)  rniimnt^  of  a  Ini'gcr  bulk  arc 
more  loiig-tivcd  than  those  of  a  t^ninlier;  unless  there  is  bouq 
oilier  powerful  cause  to  prevent  it. 


fTlaoi 


ALIMKNTATION  j    AND  THE   WAT    OF    NOCniSnUia. 

The  Uisiorif. 

\.  Nourii-hmcnt  elioiild  be  of  an  inferior  diiture 
and  a  einiplcr  substance  tlian  the  body  nouriwhed. 
PtaoU  are  nonrished  by  earth  aad  waiter,  aninuiU  by  plantt>, 
men  by  nnimnlii.  There  are  animals  likewise  which  feed  on 
flesb,  an<l  man  himself  fccd«  partly  on  plants;  tut  miui  and 
carnivorous  auiniak  could  hardly  be  nouritihcd  by  plants  alone. 
From  time  and  hul>il  they  uiiglit  perhaps  be  nourij^hed  by 
rruits  and  sccils  that  hod  pa^etl  the  fire,  but  nut  by  the  leaves 
of  plauts  or  herbs ;  as  has  been  proved  by  the  order  of  the 
FeiiillnnSL 

2.  Too  near  n  relationship  or  similarity  of  substance  be- 
Kircen  the  nourishment  luid  the  thing  nourished  does  not  turn 
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out  well.  Graminivontus  animnla  clo  not  touch  fleah ;  «TC3  of 
cnmirurous  animnl^  tew  eut  the  Sesh  of  their  own  8pccic«;  not 
do  mcD  ihftt  itre  ciuinibnU  feed  ordinarily  upon  man'o  Subt 
but  take  to  it  cither  for  rercDfie  on  their  enemies,  or  from 
Bome  unnatur&l  ciistoni.  A  fidd  in  not  well  sown  witk  the 
grain  which  grew  in  it,  nor  is  the  tucker  or  alioot  grafW  <a 
its  own  stock. 

3.  The  hettcr  tho  aliment  is  prepored,  and  the  nearer  it  ion- 
milates  to  the  euh»tance  of  the  tiling  nourished,  tiie  more  fmil- 
ful  do  [>]atiia  become,  and  the  more  do  aiiiniatd  futten.  For  Bii 
ahoot  or  euckcr  |)]»ntiMl  ta  tlie  ground  ix  eo  «cU  noans^cd  ■> 
if  it  were  grafted  on  a  stock  well  euit«d  to  ita  nature,  wkre 
it  found  its  nouriahment  digested  and  prepared.  2t\-itUr  (it 
is  enid)  will  ilic  scc<l  of  on  onion  or  the  like,  put  into  iht  ortk, 
produco  so  large  a  plant  as  it  would  if  it  were  fir^t  grafted  ints 
the  rf)Ot  of  another  onion,  and  then  put  iuto  the  enrtlu  Agsis, 
H  has  been  recently  diincovered  that  shoots  of  wild  trees,  u  ihs 
elm,  oak,  aeh,  and  the  like,  bear  far  larger  leavf*  wIumi  gndVJ 
on  other  stocks  than  ibcy  do  naturally.  Men  likenise 
better  nourished  by  cooked  than  hy  raw  fixnl. 

4.  Animala  are  nourlsihed  through  the  moullt,  plants 
the  roots,  the  ftrtus  of  uuimiila  iu  tlic  womb  tbrougb  the 
cord,  ami  birds  for  a  short  time  by  the  yolk  of  their  ^ga,wiii» 
of  which  ia  even  found  iu  their  crops  »11«r  they  are  hatched. 

5.  All  alluicnt  diotcs  pnnc»i)ally  from  the  centre  towonln  the 
circumference,  or  from  the  inside  towards  the  outaide.    Bui  it 
should  he  observed  that  trees  and  plants  are  mther  nourished 
through  the  bark  and  outside,  than  through  the  pith  and  inside; 
for  if  even  n  narrow  strip  of  bark  be  peeled  off  all  round  tic 
trunk  the  tree  soon  dies.     And  blood  in  the  veina  of 
nourishes  the  fle&h  beneath  it  as  well  a*  that  above  it. 

6.  In  all  atimentntion  there  arc  two  actioun,  extrunioD 
attraction :  whereof  the  fnrmer  proceeds  from  an  interior, 
latter  from  an  exterior  function. 

7.  Vegetables  n-tsimilatc  their  ntimcnt  simply  and  «t 
excretion ;  for  gume  and  tenn^  are  rather  exuberances 
excretions,   and     knoba  are   di^eitees.     Hut  tlie   mh 
animals  having  a  better  porceptioit   of  it^  like,  is  the 
fiuiidious,  and  rejects  tlie  uscleM  and  niMimilatea  the 
matter. 

8.  It  is  curious  that  all  the  aliment,  which  somelimea  |iro>lucef 
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mdibi:^  fruit,  iihoiild  have  to  pa«8  through  euch  n  elonder 
vmk  as  the  fruitstAQc;  for  fruit  uevcr  growft  to  the  atcm 
tithoui  a  elalk. 

9.  It  kHouM  ho  cibscrrcd  that  ihe  sreil  of  unimnls  is  only 
frailAil  wbcQ  fre^h,  but  t]iat  the  8C4:ild  of  plunU  rctoin  llie  power 
•fBOOruhmcnt  for  «  long  Itmc.  But  yet  elioole  will  not  grow 
nnten  the;  are  put  in  frcah ;  and  room  will  £oon  toee  their 
wgttntive  power  if  they  are  not  covered  with  soiL 

10.  In  animalfl  the.  ilftpjrees  of  nnurirfJimcnt  Tjirj"  according  to 
the  age.  For  the  firtiis  in  the  womb  the  jiiiecu  of  tlic  mother 
v«  vDough:  after  birth,  milk;  afiorwanl«,  meat  and  drink; 
■nd  in  old  h^  heavier  and  raoro  savoury  tneata  are  generally 
ibt  tami  plea»Dg. 

>»"'«■"■  The  point  of  most  importance  to  the  present  inquiry 
J8 to  examine  clearly  and  carefully  whtlSer  nourichmi-'tit  raay 
not  bo  supplied  fruin  without,  at  all  events  otherwise  than 
through  the  mouth.  We  know  thnt  millt-bnllis  are  used  in 
eoosumptions  and  waiting  dI«eiLflCJi,  aiid  Uiat  there  are  eouic 
jilijiuciaiu  who  couHidur  thnt  some  alimentation  may  be  eup- 
plied  by  clysters.  By  all  means  pay  attention  to  thiti :  for  if 
Bouruhmcat  coo  he  made  to  pass  cither  from  without,  or 
otherwise  than  through  tbc  stomacli,  then  tho  weakness  of 
digc«tion  which  attacks  old  men  may  by  these  roonns  be 
ocanpensaled  and  the  power  of  digestion  08  it  were  restored. 

LRKGTH   AND   »nOKTKE88  OV   LIFE   IN    MjLN. 
Thg  History. 

VMt  waitm  '•    Befure    tliD   fluod   men   1i%'cd    according    to 

Sil^tt!%,.  Scri[itijre  many  himdrcd  years,  yet  none  of  the 
tflwta.  [)alriareb«  roiiched    to  a  thouennd.     Neither   can 

this  Innppvity  be  imputed  to  grat-c  or  the  holy  line.  For 
of  the  [nUriiirc-lis  lie.fiire  llie  UoimI  thi'ru  are  counted  elevL-n 
genemtiimx,  but  of  the  w>n«  of  Adam  by  Cain  only  eight; 
which  wimld  make  Cain's  de^i.'endants  the  more  long-lived. 
Imrae<liately  after  the  Hood  thin  longevity  vtm  reduced  by  a 
half;  at  leaat  in  such  as  were  born  after  the  flood  (for  Noah 
who  watt  biint  before  it  arrived  at  the  age  of  biit  ancrstoni,  and 
Skeni  lived  600  yuare).'  And  when  three  generations  had  puMd 
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the  life  or  iQAn  vru  reduced  to  about  a  foortli  of  hU  ori^ 
age  ;  lltat  is,  to  altout  'MO  y^nn, 

S.  Abraham  lived  175  years';  a  man  of  noble  iipiiit,  viil 
prosjicroua  in  all  his  wnjs.  Ifiaac  attninwl  to  ISO  jreirs'; 
a  ehmttc  man,  nnd  of  a  quiet  life.  Jacob  after  Diany  sonron 
nnd  n  mimcrouK  fiiinily  reached  \m  147th  year*;  a  man  |ialieQl, 
geiitle,  and  ciiiining.  Ishmael,  a  warlike  miui,  lived  137  yean.* 
Sarali  (the  only  iroiuan  who^e  age  is  recorded)  died  in  the  12*th 
yoar  uf  her  age" ;  a  woman  of  a  fnir  countenance,  and  of  a  ooIiIb 
ei>!rit,  an  cxrellciit  wife  and  mother,  and  no  t«M  dtstingaclicd 
for  her  fnmkneie  ihan  for  her  duty  to  her  husband.  Jox|ib 
likewtn;,  a  wl.-c  and  [K>Ulic  man,  who  passed  hid  youth  in  afflic* 
tion  but  his  afler  age  in  great  proepcnly,  Urcd  1 10  year?.*  Levi 
hiA  elder  brother  completed  hU  137th  ycar^;  a  man  of  a 
vengeful  nnture,  and  impntivnt  of  insult  The  wo  of  Lciniaiwl 
likewise  his  grandson,  tJie  fatlier  of  Moses  and  Aaron,  re[tcii«l 
nearly  the  same  ngo.* 

3.  Moses  lived  120  yearn';  a  man  of  courage,  and  vet  of  tJ* 
grcntoet  mceknesD,  and  heiiitating  in  his  speech.  But  be  lumidf' 
in  his  Psfilm  declared  the  life  of  man  to  be  only  ihreeacon 
yeflra  and  ten,  and  if  a  man  be  strong,  ftmrscore  year***;  wiridb 
4!er[ainly  has  been  the  general  standard  of  Ufc  up  to  the  pr^ 
eentOay.  Aaron,  who  was  three  years  older,  died  the  am 
year  as  his  brother";  a  man  readier  of  tongue,  easier  ani 
lesa  firm  in  charticter.  l'hinea$,  Aaron's  grand;«on,  is  ooor 
jmtcd  to  have  lived  {perhaps  by  extraiirdinsiry  grace)  3W 
years,  if  at  leiut  the  war  of  the  iKraclitco  against  the  tribe  n 
Benjauiin  "  (wherein  Pliineae  w»s  consulted)  look  [ilacc  iu  tte 
tame  order  of  time  n$  is  recorded  in  the  history ;  he  wu  ft 
man  exceedingly  zeaion*  Joshua,  a  warrior,  a  renowned  aiJ 
ever  Huccc^ful  general,  lived  llOycnrs.'^  Caleb  his  eonloD- 
porary  appears  to  have  lived  to  about  the  wnne  age.  Ehml 
the  judge  seems  to  have  been  a  centenarian  nl  least;  foraAff 
tlie  concjueist  of  the  Moabites  the  Holy  Laud  had  rcrt  fcf 
eighty  years  under  his  goventmeut  '* ;  he  was  a  hold  anil  mtirt 
man,  who  had  in  a  manner  devoted  himwlf  for  the  people. 

4.  Job  after  tlie  restoration  of  his  jtrosperily  lived  140  yr«r»"i 

'  Ofn,  »«».  ?.  '  Cvti,  Ml'.  2&  ■  OrpUslTlLn 
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ij  txifore  Ilia  ■(Hictions  lie  was  old  cnougli  to  Imve  grown-up 
»iiih;  lie  wts  a  man  polilic,  eloquent,  cluiritablc,  niid  a  mudcl 
of  piliencc.     Ell  tlie  pritsl  lived  ninety -eight  yeare' ;  a  corpu- 
Itnt  tana,  of  a  quiet  temper,  ajttl  indulgent  t^i  liin  cIiiMren. 
Etiskt  the  prophet  Mems  to  have  been  above  100  nt  his  death, 
lioce  we  find  thai  he  lived  sixty  years  after  the  nasuinptitui 
oTEIiJih,  and  at  that  time  the  hoys  niocked  hiiu  a»  a  bald- 
bead.'     Ho  was  tL  vehcmont  and  euvcrc  man,  a  strict  livert 
ud  a  (leapi»er  of  richee.     leaiah  the  prophet  eeema  to  have 
W(fl  K  ccDtenariaQ,  for  he  u  found  to  have  exercised  the  gifl  of 
pBipbffcy  for  seventy  ycnre;  but  the  time  he  commenced  to 
propbe^y  aiid  Iho  time  of  hia  dcuth  arc  both  umcorlain.     ITo 
■manun  of  wonderful  eloquence,  and  the  evnngelicul  prophet, 
bong  full  of  God'8  proniieee  of  tJie  New  Testjuocntj  as  a  akia 
/all  of  sweet  wine. 

6.  Tiibias  the  Elder  lived  158  years:    the  Younger,  127 

ytiri';  hoih  men  compassionate  and  cliiiritable.     At  the  time 

if  the  captivity  likewlite,  many  of  tlie  J«»b  who  returned  from 

Babylon  appear  to  have  been  of  u  great  age ;  since  (though 

tlierc  was  an  interval  of  Kvcnty  years)  they  arc  said  to  have 

RBwmbered  botli  teniplea,  and  to  have  wept  for  the  di^pniity 

between  them.*     After  the  la|)BC  of  ecvcral  ages,  in  iKe  time 

of  our  Saviour,  Simcoa  is  found  to  have  reached  90  ycar&;  A 

reUf;ious  man,  full  of  hope  and  expcctattoa.    At  the  eamo  time 

likcwiM  Anna  the  prophetess  Ia  proved  to  have  lived  more 

Ifcaa  100  years';    for  she   liad  lived  with  her  husband    for 

ecrcn  years,  and  been  n  widow  for  eighty-four,  and  to  thcw 

mnst  be  added   the    yenr^    of  Iter   virginity,  and  lhof>e  wbieJi 

ibtlowcd  her  prophecy  of  our  Saviour.    She  was  n  holy  womaOj 

|iudn{^  hor  life  in  |)rayer  and  fasting. 

6.  The  iostances  of  Im^vity  mentioned  in  henthen  authors 
■re  not  to  lie  depended  on;  both  by  reason  of  the  fables,  to 
which  relations  o(  this  kind  are  very  prone,  and  the  fuUnciea 
in  the  calculntioiiA  of  years.  In  the  accounts  extnnt  coneern- 
ing  tlio  Ejcyptians  there  is  certainly  nothing  remarkable  as  to 
longevity.  For  the  longei*t  reiirn  of  any  of  thrir  kings  did 
not  cscccd  6Hy  or  fifty-live  ycnr^ ;  which  is  nothing,  uccing 
that  nKxlcni  roigue  are   sometimes    aa  If^ug.     TIic  kin^  of 

•  I  Sun.  It.  It.  ■  »  King*,  It.  33.  *  ToUt,  lit.  1 1,  U. 

•  £cnw  IIL  It.  *  St.  Lukf.  ill.  36.  37. 
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Arcadia  are  fubuloiuly  re|iortetl  to  have  been  rery  loa^AJyri.^ 
Cerlainly  it  is  a  tnouatainoud  and  pastoral  country,  and  tfceJ 
miNlc  of  life  i>ur«  and  uncorrupted ;  but  yet,  et-ring  that  Puf 
was  its  tutelar  deity,  everjtliiug  belonging  to  it  appean  tt] 
hare  been  Panic,  euporAtitious,  and  fabuloiu. 

7.  Xunia  the  Romiin  king  was  an  octogenarian';  a 
pcnceful,  contemplative,  and  devoted  to  religion,     2L  Vdcriu 
Corriaus  was  a  centenarian;   since   forty-six  ycar< 
between  hia  first  and  sixth  conBulBhip-^*     He  waa  a  very  bwv 
and  warlike  man,  affahlc,  papular,  luid  always  fortunate. 

8.  Solon    tbo    Athenian   lawgiver,   and   one  of  the 
wise  men.  tivod  for  more  tliau  80  years.*     lie  W3«  a  nun 
noble  spirit,  but  [>0]>ular,  and  devoted  to  hJa  country:  at 
siune  time  learned,  and  yet  not  arerw  to   pleasure  and 
softer  kind  of  life.     Epimenides  of  Crete  ia  eaid  to  have 
157  yearn  but  the  cose  has  aoinetbing  of  prodigy  in  it,  i 
for  fil'ty-HUren  of  thetn  ho  is  said  to  have  Inin  concealed  Inl 
cave.*    Half  a  generation  afLcr  this,  Xcnophance  of  Co 
IiY«d  102  years,  or  even  longer  ;  fur  be  left  bis  native  coan 
at  twenty-five,   travelled  full  scvcnty-eeven   years,  and ' 
returned*;  but  how  long  be  lived  after  bis  return  doM 
appcnr.      He  was  a  man  wlio  wandered  no  Ice's  in  hii 
ttint)  in  his  body ;  so  that  in  cunaequcnce  of  hia  opinions 
niune  waa  clianged  from  Xennphanea  to  Xenomanes ;  be' 
douhl1c»s  a  man  of  vast  conceptiona,  breatliing   DOthing 
infinity. 

9.  Anacreon  the  poet  lived  beyond  80*;  a  man 
voIuptunuR,  and  a  wine-blbber.    Pindar  the  Theban  oomplcli 
hia  8<)tb  yeiu''';  a  auhlime  j'oet,  with   u  certain  nuvcUji 
originality  of  niiud,  and  a  great  wontbipiMrr  of  the  gods. 
phoclcH  the  Athciiliin  li%-cd  to  the  numc  agc^;  a  poei  of  a1 
style,  cnlirL'ly  devoted  to  wiiling,  and  uc^lcctrul  of  bid  baaif 

10.  Artaxenccs  the  Persian  king  lived  94  yean";  a 
of  a  dull  intellect,  a^x-rrto  to  important  busineee,  loving 
much,  but  cofc  niorL'.     Agceilntie,  king  of  Sparla,  at  tbo 
period  attained  to  84  years'' ;  a  moderate  man,  and  a 
sopher  among  kings  ;  but  nevertheless  ambitious,  warlike, 
active  both  in  war  and  business. 


■  Piiitr.  *IL  4». 

*  Dlof.  LxrL  L  60. 

'  I.iiclnri,  Hlannb.  IS. 

*  Luiiun.  Macn.b,  34. 
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H.  Gorgios  of  Lcontini  lived  108  years';  a  rlictoricinn, 

■bo  made   (Treat  dupUy   of  lug   wukIoiU}  aud  vudted  oiany 

Booiilries^  iostructtng  youtli    for  pny;  and  a  little  befure  his 

dealb  said,  "thnt  he  liad  no  cause  to  complain  of  old  age."' 

i^utagonu  of  AUlera  lived  90  yeara.'    He  likewise  was  n  rho- 

torician.  but  professed  not  wj  much  to  deal  with  the  whole  circle 

of  kuowledgc  ae  to  teach  civil  buaiiiesa  and  the  art  of  govcrn- 

ncnt;  yet  he,  like  Goi^iog,  waa  a  great  traveller.    iMJcmtes  of 

AthcDs  complfted  his  98th  year*;  being  likewise  a  rhctorlciiui, 

hut  au  extremely  modeat  man,  who  avoided  tlie  forum,  oiid 

<nly  opened   his    school    at    home.     Democritus  of  Abdero 

^cd   to    101).<^      He    wad  a   great    philosopher,  nnd  n  true 

ftuiient  of  nature,  if  ever  Greek   was;  a  great  traveller  in 

ooantricA,   but  a    greater    etill    in   the    works   of  nature;    a 

dJGgeni    exi>erimenter ;  and  (an  Ari^tolle  objecUi)  a  follower 

<f  »imllicnde«  nttlier  than  an  ob«erTer  of  tlio  lawe  of  «r^- 

maL      Diogenes  of   Sinope  lived  90  years  * ;   a  inaa  free 

towanU  otiiera.  but  despotic  over  hiniaelf,  delighting  in  poor 

diet,  aod  patjenoe.     Zcuo  of  Citium  lived  98  ycai-a  ^ ;  a  high- 

iuoded  man,  a  scoruer  nf  (ipiriionfi,  of  great    acutenei^,   yet 

not  of  a  troublceome  kind,  but  such  »«  riither  engaged  and  took 

bmd's  minda  than  conalralned  tliem:  wherein  Seneca  nrierwardd 

RVemblcd  liim.     Plato  the  Athenian  AJfilled  his  80th  year"; 

a  man  of  a  great  opirlt,  but  loving  quiet,  in  contcmplatioa 

sablime  nod  iniiiginatlvi-,  in  mnnners  jrolitc  and  elegant,  but 

yet  rather  compoeed  than  merry,  and  of  a  mujestic  cortiage. 

llieophnutus  of  Erceium  lived  65  yeara^;  a  man  plcsuont  for 

his  elo(]uenc«  and  Ins  great  variety  of  information  ;  who  only 

I  picked  out  tJie  sweeta  of  philosophy  nnd  did  not  me<ldlc  with 

the  uupleacant  or   the   bitter.     Carncades  of  Cyrcnc,  many 

IjrHin  oAorwanlB;  likewise  reached  his  85tb  ycar'°;    n  man 

of  easy  eloquence,  who  delighted  both  liimself  nnd  others  with 

tb«  pleasant  and  agreeable  rarietj  of  his  knowledge.     OrbU 

liiu  in  Cicero's  time,  who  was  neither  a  philosopher  nor  a 

rhetorician,  but  a  gnunmarian,  livc<]  nearly  100  years  "  ;  Rnt 

suldicr,  titca  a    9choolma»ler ;    a  man  naturally  bamh  and 


*  tUnr.  *1L  49.  ■  Ck.  dc  StimL  &. 
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rough,  botli  with   his  tongue  and  pen,  anil  very  acverc  la 
hta  pupils. 

13.  Q.  Fabius  Maximus  iras  augur  for  sixtjr-thrcc ; 
nod  thcrcfure  he  inutit  liAve  been  above  eighty  when  b 
though  it  is  true  that  id  the  augurahip  noble  birth  was  luuitl^ 
more  regarded  than  age.  Uc  w»8  a  wi«c  and  cautioa*  mftu, 
moderate  in  all  liia  ways  of  life,  and  uniting  courtesT  with 
Kcvcrity.  T^Usinisi^a  the  Xumidian  idng  exceeded  90  yeuii) 
and  had  a  mu  al'ter  he  was  eighty-five.*  He  was  s  bold 
man,  conEdcut  uf  forlunc,  who  experienced  many  victenUi^ 
in  his  youth,  but  was  uniformly  fortuuate  !□  his  old  aga 
M.  Porcius  Cato  lived  for  more  thnn  90  years*,  a  man  of  inn 
both  body  iLod  miud,  severe  in  speech,  a  lover  of  party  strifd 
fund  of  agriculture,  and  physician  both  to  liinuclf  hia  family. 

13.  Tcrentia,  the  wife  of  Cicero,  lived  for  103  yrarf'; 
a  wumau  oppressed  hy  many  twrruws,  first  by  the  baai^ 
meat  of  her  husband,  then  by  the  quarrel  between  UiASi 
and  lastly  by  his  final  miefortune ;  she  wa«  likcwiH  ota. 
troubled  with  the  gout.  Luceia  must  have  lived  a  good  id 
beyoad  100  years'*;  since  she  is  said  to  have  acted  for  a 
full  century  on  the  stage,  playing  perhaps  at  first  tl* 
pan  of  a  girl,  and  lastly  that  of  a  decrepit  old  womm.  U 
is  unknown  iu  what  year  of  her  age  Galena  Copiola,  «bs 
was  both  an  actress  aud  a  dancer,  wue  firal  brought  on  tbi 
stage;  but  ninety  nine  years  after  her  fintt  appearance  At 
voB  biought  bsck  to  the  i^Lige  on  the  dedication  of  the  tbctirt 
by  Pompey  tJie  Grent,  not  now  as  an  actress,  but  b»  t 
wonder.  And  this  ifi  not  all;  for  she  was  exhibited  agais^ 
the  votive  guinea  in  honour  of  Augustua.* 

14.  There  was  also  another  actress,  a  little  inferior  io  tgt 
but  of  a  hij^ltt-T  rank,  who  lived  nearly  IH)  years ;  natntlTt 
Livia  Julia  Augufto,  wife  of  Auguslue,  niolher  of  Tiljcriu*.' 
For  if  the  life  of  Augustus  wae  a  pUy  {at  he  himself  u^- 
ficd,  when  on  hie  deathbed  he  told  h'n  friends  to  give  him  t 
"  plaudite "  as  soon  as  bo  expired),  eo  certainly  was  Liiia 
nn  excellent  actress,  who  could  so  well  unite  obedience  toliff 
husband  with  power  and  authority  over  her  eon.     Sbo  w« 
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^  vromaa,  yet  natronlj,  busy,  ftoj  tenacious  of  power, 
flie  wire  of  C.  Casaiiis,  and  sister  of  M.  Brutus,  lived 

90;  tince  she  lived  »ix(y.four  yc»M  after  the  baltJo 
lippi.'     She  wiu  a  wutnao  of  noble  fpjrit  nnd  (^rcat 

unhappy  by  reason  of  the  fate  of  bcr  liii«band  mid 
u«M  relatloiu,  and  her  long  widowhood,  but  yet  much 
ed. 

Fhe  7<it1i  year  of  our  Lord,  in  the  rei<];n  of  the  Km]ieror 
Inn,  ia  mcnionible  aa  furnisliing  a  kind  of  calendar  of 
ty.'  For  in  this  year  a  census  (which  givea  the  best  and 
BsLtToriliy  iafunnation  as  to  the  agcaof  men)  wan  taken, 
that  portinn  of  Il»ly  which  lies  between  the  Apcnninw 
e  Po  thcTe  were  fuuud  1124  men  who  hud  reiiched  or 
Iheir  bundrcdlh  year ;  namely,  6f)y-fuur  men  100  ycnra 
y-«evcn  mcu  1 10,  two  men  125,  four  men  130,  four  men 

137,  and  three  znco  140.  Besides  Uieac»  I'anna  in 
tar  returned  live  men,  of  whom  three  were  120,  and  two 
am  old;  Ilrixilluni  one  man  of  125;  I'lacenlia  one  of 
ad  Faventia,  one  wocnun  of  132.  A  town  (iheo  called 
Qum),  utuated  on  the  billa  surrounding  Plitcetilia,  re- 
tcQ,  of  whom  BIX  \iail  comjileted  their  llOth,  and  four 
20th  year;  and  Ariminum,  one  man  aged  150  yeara, 
&I.  Aponiud. 


t. 


To  avoid  prolixity,  I  luive  thought,  fit  both  in 
ostancea  already  recuunied  mid  iu  tbiMu  which  I  am 
;  to  recount,  to  biing  furwanl  no  age  less  than  ^0 ;  and  I 
appended  to  each  a  chamcter  or  bi<><;i:aphical  notice,  true 
rery  short,  but  such  ns  in  my  judgment  batj  »omc  bcaria^ 
loD;;evity  (which  ie  in  do  slight  degree  influenced  by 
no  and  bitbits);  either  bceauac  auch  pcrt>ona  ai-c  com- 
y  long-lived,  or  on  tlie  coatmrj'  becnuec  auch  pcr^oiu, 
;h  not  apt  to  live  long,  yet  eoDictime«  may. 

X  the  Roman,  Greek,  French,  and  German  emperorii, 
)ur  Ume,  eontaining  a  li«t  of  about  :^00  princes,  only 
ve  been  found  to  reach  the  age  of  60.  To  these  wo 
1  the  two  first  emiwrora,  Augustus  and  Tilwriua;  the 
eing  78,  tbc  fonoer  73';  aud  both  of  whom  might  per- 

A  Ann.  Ill  76  *  cr.  PliDf.  *1L  ft. 
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haps  Imvc  readied  80,  if  Livta  and  Caliguk  had  so  v'Ulei  i 
Augustus  (as  has  beca  tnentioDcd)  lived  7fi  years  ;  a  man  of 
iiK^idenite  dbpooitinn,  vehement  in  accompli  siting  his  design^  Ui 
in  other  re&pcctt'  <iuiel  iiud  serene,  Icinpcratc  in  bt»  diet,  but  mil 
to  io  biit  aiQUurs,  and  furtunatc  id  evcrvtliing.     la  his  thirtieth 
year  he  bad  so  ecvcrc  and  dangerotu  an  illne^  tliat  bis  life  m 
d«3paircd  of;  when  the  phydicina  Anttmitu  Muaa,  after  all  tk 
rcrt  hod  applied  hot  reinedies  iw  suited  for  the  di«eMC,  cbtb 
him  by  ii  contrar)'  ey^tcni  of  cold  incdtcinca' ;  and  this  p«Tbi|a 
contributed  to  his  Icuj-th  of  life.     Tilwrius  lived  to  be  W 
yearn  older;  a  mnn  (as  Augustus  eaid  of  him*)  of  glow  jm^ 
that  i«,  of  slow  but  strong  speech  ;  bloodthirsty,  iotemperaU^ 
and  oue   who  made  lu«t  purt  uf  bis  diet;  and  yet  he  toA 
good  cnrc  of  bis  health,  for  he  Mfcd  to  say  that  a  man  idmI 
ho  a  fool  who  called   in  or  consulted    a  physician  after  ti 
woa  thirty.     The  elder  Gordinii  lived  80  ycurd,  and  yet  di 
a  violcut  death,  before  be   bud  ecaroo  tastcil  the  swoetl 
empire.     He    tt&s    a    nmn    noble    and   tna^nitlcent,    IcarU 
and  a"i>oet,  and  up  to  the  very  lime  of  hia  death  unifonnly 
fortunate.     The  Emperor  Valerian  lived  76  years  before 
vae  taken  pri»oncr  by  rtio  Pi-rsian  king  Sapor;  be  lived  afterU 
captivity  hcvcu  year:*  in  the  midint  of  inmlt,and  in  the  cntldifi 
a  violent  death.     He  wan  a  mnn  of  indifferent  capacity, 
not  nctivc ;  but  of  a  somewhat  higher  reputation  than  be  [imre 
himself  equal  to  in  action,      Ana^taaius,  aurnauicd  Dicoii4 
lived  88  years;    a  miiu  of  a  nedaie  teniiwr,  but  lonr-«]urite4 
euperstitjouf  and  timid.     Anirius  Ju»tiniami»  lived  83  ycM 
au  aiubitioua    itinn,    personalty  indolent,  bnt  eucce^sful  u 
famous  through    the    valour  «f  his   generals;  uxorious,  fiul 
not  his  own  mutftcr,  but  under  the  guidance  of  othera    UdM 
of  Dritalo,  llie  mother  of  Coustaotine  tlie  Great,  waa  an  <x^ 
genwian.     She  wae  a  woman  who  never  interfered  in  (mVTx) 
aifairs,  either  during  the  reign  of  her  husband  or  of  her  too,  W 
eatirclv  devoted  bcrdelf  to  reli^jion ;  she  was  bi^h^niindcd,  ui 
always  proijpfirouj.    The  Empre^H  Theodora  (who  was  the  atUt 
of  Zoe,  llie  wife  of  Monomachux,  after  whose  death  8he  reigo* 
alone)  lived  above  80  year*.     She  was  a  busy  woman  ami  horn 
of  empire,  exccBslvely  fortunate,  and  rendered  credulous  b 
her  prosperity. 

17.  From  secular  princes,  I  will  now  turn  to  tlie  pTTncipi 
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imoM  in  tbe  Church.  St.  John,  the  apcMtJc  and  bdored 
diwiple  of  our  Saviour,  lived  93  yean  ;  rigliUy  deootod  by  Uio 
tait>l«ni  of  the  eagle,  brcathiiig  uothiog  but  divine  love,  und 
iitiaguished  u  a  Bontph  among  the  apostles  hv  reason  of 
tin  Tervoor  of  hU  cliarity.  Si.  Luke  the  Evangelist  lived  to 
V;  ut  elorjucot  man,  a  traveller,  Ute  insc|utr(ible  comjxinioii 
f  St.  Paul,  aud  a  pby aiutao.  Simeon  tlic  eou  of  Ctco{iha8, 
lUed  the  brother  of  our  Lord,  and  Bishop  of  Jcrusnlem, 
red  120  years*,  and  waa  then  cut  off  by  mnrt}-nIom ;  a 
igli-spirite<l  man,  stedfa^t  in  the  faith,  and  full  of  good 
mk*.  Polycarp,  tlie  dieciple  of  the  Apostles,  and  Bishop 
f  Smyrna,  »eema  lo  have  lived  for  more  tiiau  100  years  before 
RiBeml  martyrdom  ;  a  man  of  high  itnni,  hemic  p:itirnce, 
1  incessant  in  his  la  bourn.*  Diony^ius  the  Arc-opngile, 
:  contemporary  of  the  Apoello  Paul,  eccran  to  Iiavc  lived 
D  year*.  From  tlic  high  flight  of  hi«  divinity  he  was 
naamed  "  the  Bird  of  Heaven;"  and  he  woa  no  li^t  dlntln- 
liehcd  for  hi«  works  than  for  liia  me^litotion^.  Friocilta  and 
()aita.  fim  the  boats  of  the  Apostle  Paul,  and  then  his  fellow- 
lUmrtirfl,  lived  in  a  happy  and  famouti  wodlock  lor  at  Icut 
>Oy«ar»,  stoce  they  were  alive  under  the  papacy  of  Siattis  I, 
hey  were  a  noble  pair,  oiid  fjiven  to  nil  ehurity;  who,  besides 
iher  grea'.  won^olntions  (which  were  doubtless  vouchsafed  lo 
early  founders  of  the  Church),  hiid  tliis  great  additional 
iMung  of  conjugal  union.  St.  Paul  the  hermit  renched 
13  yeare,  lie  lived  in  a  cave,  on  9uch  simple  and  linrd  diet 
would  appear  scarce  suflicient  to  supi^rt  life :  piuwing  all 
<  tunc  in  meditations  aud  suliloquieB,  and  yet  not  illi- 
te,  or  an  idiot,  hut  a  learned  man.  St.  Antony,  the  first 
ttndcr,  or  (acconling  to  Booie)  tlie  restorer  of  the  munlcieli 
reached  tlic  age  of  105  * ;  a  devout  niunj  and  oon- 
itive,  but  yet  a  good  man  of  biuinct^  ;  his  manner  of  life 
rotigh  aod  austere,  but  yet  he  lived  in  a  kind  of  glorious 
ide,  aod  not  without  authority.  For  he  both  had  his  monks 
ler  him,  and  moreover  many  ChrigtinnA  and  philosophers 
:e  to  Tilsit  him,  aa  a  living  image,  not  withont  some  loelings 
adoration.  St.  Albanasiut  was  above  80  when  be  died;  a 
of  invincible  f)rmnc8«,alwnytcommunding  fame,  and  never 
viojj  way  to  fortune;  free  towards  tlioi^. above  him,  courteous 
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ftDil  acccp!fiblc  to  tlios«  below ;  pracliscd  id  contcution?. 
both   couragcou3   nnd   prudent  thcrcio.     St.  Jerome,  by 

nutborily  of  nioi^t   wrltcra,  exceeded  90  years  ;   a  poirerfi 

writer  and  a  manly  8|)cuker;  Icanied  both  in  languages 
scieneee,  and  a  great  traveller.     In  his  old  igc  he  was 
austere  id  h\*  living;  bat  lliough  his  life  was  private  liis  epir- 
wiu  hijih,  nnd  ht»  light  shone  far  out  of  his  obscurity.  fl 

IS.  The  Popes  of  Home,  up  to  the  pre*ent  lime,  are  i~^ 
pumlwr  241.     Of  thene  only  fire  have  reached  or  exceeds— ^ 
80;  but  many  of  the  early  popes  had  llicir  ontural  life  cu.^ 
short  by  umrlyrdom.     John   XXIII.,  Pope  of  Rome,  coin-^ 
pteted  his  OOth  year ;    a  man  of  a  restle;^   disposition,  whc^ 
being  fund  of  change  altered,  luiuiy  thingn,  «oinc  to  the  better^- 
not  a  few   merely  to  something  else ;  but  a  great  aceumu' 
lator  ofwcaitU  and  treasure.     Gregory  Xll.,  who  waa  created 
J'ope  during  a  schism,  a  kind  of  an  intcrrcx,  died  in  )ni  90lh 
year;  but  his  pnpicy  whs  eo  sliort,  that  I   find  nothing   to 
obBCr\'e  concerning  liim      Paul  III.    livt'd   to  81 ;  a  man  of 
sednte  temper  and  deep  wisdom,  a  learned  man  and  an  astro- 
loger, and  very  careful  of  his  health;  but,  lllce  the  old  priest 
Eli,  indulgent  to  hia  relations.     Paul  IV.  lived  83  yoare ;  a 
man  naiumtly  harsh  and  severe,  of  a  haughty  and  imperious 
spirit,  of  a  paiwianate  tompcr,  but  elo<iuent  and  ready  of  tongue. 
Gregory  XIII.  likewise  reached  the  saitM-  age;  a  truly  goo^l 
man,  sound  in  mind  and  budy,  politic,  tcmjwratc,  and  full  of 
good  and  charitable  norka.  ^ 

19.  The  cases  which  follow  arc  promiacaous  in  their  order, 
OMire  doubtful  in  aulhority,  and  more  scanty  in  observnlion. 
Aigaatliomus,  king  of  Cadiz  lu  Spain,  lived  130  or  (according 
to  some)  140  yean,  for  eighty  of  which  be  was  on  the  throne.' 
Of  his  manners,  habits  of  life,  and  the  time  in  which  be  livci.1, 
nothing  is  recorded.  Cinyraa,  king  of  Cypnia,  is  said  to  have 
lived  150  or  160  year?  in  that  island,  then  reputed  happy  and 
voluptuous.*  Two  Latin  kingut  of  IliJy,  father  and  son,  are  said 
to  have  lived  KOU  and  600  years  respectively  ;  but  this  is  oitly^ 
recorded  by  certain  philologists,  who  (lliough  otherwise  credu- 
lous enough)  have  themselves  donbtcd  the  truth  of  this  story, 
nay,  rather  cuudemucd  it.'     Souic  kings  of  Arcadia  arc  mcn> 
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h'coeil  as  hating  lived  300  years.'      The  coiinlry  certainly  Is 

»cll  ndaptcd    for  long  life,  but  perhaps  the  matter  k  exag* 

gtfaled  by  fables.     There  ia  a  slory  of  one  Dnmlo  in  Illyrm 

wlioUved  500  yciirs,  without  any  of  the  incuDvenicnces  of  old 

itgt.'    It  ii  said  that  among  the  li^pii,  which  is  a  p»rt  of  JEtolia, 

aU  the  people  are    Terj  long-lived,  many   of  tliem  having 

been  known  to  lire  200  years.     One  of  them  cspeeially,  by 

narac  Litoriua,  a  man  of  gigaatic  etaturo,  hud  reached  to  300.* 

Oa  the  top  of  Mount  Tmolua  (anntently  called  Tempsis)  many 

ofthe  inbabilantfi  are  said  to  have  lived  \50  yenm.*     The  Kt<- 

,  WDea   among  the  Jews  are  rcLitcd  to  have  goncrnlly  lived 

abote  100  years  ^;  but  that  sect  lived  on  a  very  i^inijilc  diet, 

«flcr  the  Pythagorean  order.     Apollouiiis  of  Tyana  exceeded 

WO  years';  a  man  beautiful  for  his  age,  and  truly  wonJer- 

Wi   rcganled  as  a  god  by  the  heathens,  na  a    sorcerer  by 

Ae  Chriffliaiis;  a  Pylhngorcan  in   hi*  diet,  a  great  traveller, 

^'uiunenrc  renown,  and  worAbi[i[icd  nlnioet  ae  a  god;    noTci^ 

in^tte  townrda  the  ctoee  of  his  life  he  h«d  to  undergo  acciiea- 

l»M  and  disgrace,  though  he  contrived  to  estape  in  Bafety. 

Bat  IcEt  his  longevity  should  be  attributed  to  bii  Pythagorean 

diet  alone,  and  to  show  that  bo  derived  eomc  of  it  from  hia 

hmily,  it  may  be  mentioned  tbnt  bi«  father  likewise  liveil  130 

year*.     It  is  certain  that  Q.  Iiletellu«  lived  iipwardf*  of  100 

jenra  ' ;  and  after  a  euccessful  adminirftration  of  several  coui=iil- 

ihipt,  being  in  his  old  nge  made  Pontifex  MaximuK,  he  held 

that  lacrcd  office  for  twenty-two  years  ;  yet  bis  voice  never 

fiultered  in  repeating  the  vow«,  ncitlier  did  his  hands  tremble 

io  performing  ttte  sacriBcea.     Appius  Ckcus  wa-t  certainly  very 

old.  but  but  age  u  not  recorded."     He  wn»  blind  for  the  greater 

|iart  of  his  life;  but  no  way  softened  by  tliia  misfurtutic,  he 

governed  a  niimerouo  family,  u  great  retinitc  of  clients,  nay, 

the  etutc  it«elf,  with  a  vigorous  hand.     Nay,  In  his  last  days, 

wbeo  carried  on  a  litter  into  the  eiennte,  he  ^potic  moat  ear* 

neatly  against  making  peace  with  Pyrrhus.     The  beginning  of 

his  speech  is  very  rocmorablc.iw  showing  the  invincible  strength 

and  vigour  of  bis  mind:  "For  thcfft  many  years,"  said  be, 

*■  coBscript  bthers,  have  I  borne  my  blinduess  with  extreme 
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impatience ;  but  now  I  ooulfl  even  wish  myself  deaf  aim, 
wli«Q  I  bear  jou  tallilng  of  such  dialtonotimli]«  coutuels."' 
31.  Pcrpcnnn  lived  98  yc«ra  ;  hiiving  aurvncd  all  Uitioc  wlioae 
vole  he  aa  ci>iie<nl  liAd  n^kcd  in  tlie  senate  (that  u,  all , 
the  KQatore  during  his  year  of  office);  and  also,  with 
exeeption  of  Mvcn,  nil  Uioec  whom  a  little  after  aa 
he  had  elected  into  the  senate.'  Iliero,  king  of  Sicily  in  ll 
time  of  tlic  necond  Punic  war,  woa  almost  a  cenleuarion' 
fl  mnn  niodenite  both  in  his  gorernmeiit  and  mnnncrii,  a 
shipper  uf  the  godn,  a  ittriet  ubiK-rver  of  friendship,  lil 
and  itnifitnnly  fortunate.  Statitia,  of  a  noblu  lamily,  tn 
time  of  CInudiun,  lived  99  yejirs*;  CloJia,  the  dnughb 
of  Oiiliue,  115.^  XenophiUis,  an  old  Pythagorean  phil 
phcr,  lived  106  years';  a  hale  and  Tigorous  old  luau,  with 
great  reputation  among  the  people  for  learning.  The  Co 
cyreans  were  anciently  reputed  long-lived,  but  now  tlieir 
u  of  the  ordinary  length.  Hipi>oermte(i  of  Coo,  the  fa 
pbyeician,  lived  104  ycare,  and  by  the  length  of  his 
«ppi^>vcd  and  credited  hia  own  art.  lie  vrx6  a  mnn 
wijidom  Bfi  well  as  learning,  much  given  to  expcnment« 
obaerration,  not  striving  after  words  or  methods,  but  pickii 
out  the  very  nervea  of  science  and  so  setting  them  fortli. 
tiaXfit  phik>m>pher  (both  by  practice  ami  profession)  in  tlic 
of  Adrian,  lived  almost  to  lUO';  a  man  of  Kv^h  mind 
moiiter  of  his  mind,  and  that  truly  without  aflfectHtioQ ; 
dcKpiiier  of  the  world,  but  courleoue  and  polite.  When 
friood«  a»kcd  him  about  his  burtitl,  he  re|)lied,  "  Take  no 
about  my  biiriid,  for  stench  will  bury  a  corpw."  "  Do 
widh,  then,"  aaid  iJiey,  "to  be  thruwu  out  U)  the  dogs 
birds?"  "If,"  B^d  he,  "in  my  lifetime  I  did  my 
to  benefit  mnn,  what  hnrm  is  there  if,  when  I  am  dead, 
likewise  do  eoiiictliitig  lor  the  aoinials  ?"  A  people 
India  culled  Pnndone  arc  very  long-lived,  laijtiag  even  for 
years.*  They  say  also  (which  is  more  stnuigc)  that  their  I 
which  is  nearly  white  in  boyhood,  turns  black  in  old 
beforo  it  grows  hoary ;  ihnngh  indeed  it  is  eonamon 
where  fur  It^-hl  hair  in  the  boy  to  turn  darker  iu  the  man. 
Seres  likewibCj  anottier  Indian  people,  witli  tlieir  palm-«l 
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reputed  lo  live  Hi  long  lui  1 30  yvAre.'    Euphrannr  tlio  grnni- 

cuDliuucii  to  letch  in  hla  M:lirK)l  till  ho  was  abuve  lOO.* 

be  older  Ovid,  the  fatluT  of  ibi!  |>oct,  lived  90  ycBTd ;  he  was 

a  dUTerent  rliaracter  frnin  bis  8on,  as  he  de«]>i»ed  tlie  Mu#cs 

dissuaded  his  eon  Iroin  pocin*.^    Asiniua  roUto,  the  friend 

Augu«tu8,  Gxcecd<;d  100  ycara.*     Hi;  was  n  iiiau  extremely 

turioLfi.  eloquent,  and  devotwl  to  literature;  but  yet  violent, 

ad,  cruel)  and  eellidh.    It  is  a  coiiiinou  idea  thai  Seneca  wad 

* },  sod  no  icia  than  114.     But  tliis  cannot  lie  true  ;  fur 

being  a  decrepit  old  wan  when  be  wae  appointed  lulur 

'  ?f  cro,  he  was  on  the  contrary  exceedingly  active  in  the  go- 

iRivDt.     Besides,  a  little  before,  in  the  middle  of  the  rcipi 

Claudius,  he  was  bonbhcd  for  adultery  witli  i<«mc  noble 

thing  not  compatible  witli  euch  an  aj;e.     Johiiimcij 

Temporibus  among  nil  the  men  of  later  tiim-s  in  by  tradition 

coiiiraon   report  reputed  long-live«l,  even  to  a  iniraele  or 

a  fable,  his  age  being  «aid  to  1ml-  above  300.     Ho  was  by 

a  Frenchman,  and  served  under  Clmrlemagnr.  Ourtius  of 

etium,  great  grandfather  to  I*ctrarch,  lived  IM  ye-ara.     He 

rays  enjoyed  good  health,  aud  at  the  end  felt  a  decay  of 

rather  tlian  any  midady  ;  which  is  the  true  dlK'^idution 

old  jige.     Many  Venetians  of  high  rank  were  lon«<livi-d; 

the  Doge   FnuiciiKus   Donatue,  Thomas  Conturcaus  and 

ici^us  iluliaus  procurators  of  St.  Mark,  and  othcri?.     But 

roo9t  memorable  in^tauec  is  that  of  the  Venetian  Coninro, 

being  of  sickly  body  in  his  youth,  began  for  tlic  'okc  of 

thealth  lo  meaxure  hie  meat  and  drink  by  weight.  Tlii«  cui<tom 

by  degree*  to  a  fixed  diet,  and  the  diet  lo  a  very  long 

ir,  of  even  more  than  100  years^,  with  unimpaired  fucullies 

ooontant  health.      Guillauine   Poslel.  a    Frenehmnn,   in 

time,  lived  nearly    120  years;  the  tup  of  hi«  moustache 

still  bUwrk,  and  not  at  all  grey.     He  was  a  tnuu  of  dis- 

ed  brain  and  nniwund  mind,  a  great  traveller  and  mathc- 

■ticinti.  ntid  ^mewhat  tainted  witJi  heresy. 

20.   In   Euglaud  I  imngine  there  is  ttcarcc  any  village  of 

ny  Mac  in  which  on  octrtgcnarian  man  or  woniiui  may  not  bu 

iind.     A  few  years  ago,  at  a  Jlaygixne  in  HerefonUhire,  n 

rice  dance  was  performed  by  eight  nkcn>  whose  united  agcd 
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lufldc  up  800  jcan;  some  of  Uictn  cx<e«diDg  100,  by  u  mat 
aa  othcre  fell  short. 

21.  In  Bethlehem  hospitnl  in  the  suburbs  of  Iiondoo,  inst 
luted  for  the  support  niul  cu?t«dj-  of  lunntic*,  there  are  foui 
from  liuie  to  tliuo  Duidmcn  who  live  to  a  gcc»t  nge. 

22.  The  ogea  of  uyinpliJ}  imd  domoas  of  the  air.  who 
reprcsrnteiJ  as  mortal,   yet  na  very  long-lived  (a  thing 
faod  been   admitted  by  the  superstition  and  credulity  of 
nncicnls,  and  even  by  some  in  modern  (imM),  I  hold  to  he  I 
and  dreamii ;  especially  as  they  agree  neither  with  philoeo 
nor  religion. 

And  so  much  for  the  bidUtry  of  longevity  in  man  con.4der 
in  individuid  coaca  or  next  to  iudividu&l.     I  will  now  \y. 
to  observations  by  certain  hcada. 

23.  The  lapse  of  ngca  and  the  Euecession  of  genemtioni  i 
not  flppenr  to  hiivc  nt  nil  diminitfhed  the  length  of  life.    Fori 
the  time  or  Mo^os  to  the  pres«nt  day  the  course  of  tnau'«  Ufil  I 
Gtood  nt  about  eighty  yean,  not  gradually  and  inHen^ibly  i 
cliningr  Rs  Diigbi  have  been  expeeted.  There  arc  periods  iad 
in  cverj-  country  when  men  are  longer  or  shorter  lived. 
gcnernlly,  when  they  arc  less  civilised,  live  on  simpler  diet,  i 
arc  more  given  to  bodily  exercise  ;  .Oiorter,  wlieu  they  arei 
civilised  and  given  more  to  eaac  and  luxury  ;  but  thcAc 
oome  and  go  in  their  turns  ;    the  0ucce».-tion  of  generationa 
nothing  to  do  with  them.     And  no  doubt  the  satiic  holds] 
with  the  other  uuimalfi  ;  since  neither  oxen  nor  horses,  non 
and  the  like,  huvv  become  more  cliort-lircd  in  theM;  latter  I 
Tlicrefore  the  great  diminution  of  age  was  caused  by  the 
and  may  perhips  by  the  like  great  acoident(i(t4  they  call  till 
Buch  a-t  piirticular  inundation?,  long  droughty  earthquake*  i 
the  like,  be  cati»ed  ugnin.     And  thU  »ceniB  to  hold  good  ' 
wi^  in  the  t^lze  or  aliilure  of  the  body.     For  neither  huf 
deteriorated  through   the  succession    of  gencmlions ;    the 
Virgil  (following  the  common  opinion)  prophesied   tbaC 
tcrlty  wnuld  hi-  amnller  than  the  men  of  thnt  nge;  and 
fore  in  speaking  of  ibc  jilougbing  of  the  jlilinathian  and 
nian   fields,  he   says,  "  tlic  husbandman  will  wonder  at 
huge   bones  that  ebnil    be    dug  up."'     It  is  eertnin  inds 
from  remains  found  in  old  tombs  und  caverns  in   Sicily  ■) 
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ben,  that  men  of  gigiuitie  slaturc  formerly  existed ;  but 
lor  3000  jeam,  a  time  whercaf  our  informntion  U  certaiD, 
rnbuce  of  the  kind  has  occurrtMl  in  ihu;^;  plncCA.  But  yet 
tfaist  as  in  die  furmer  case,  Lx-rtain  eliuiigtra  have  token 
by  rcfleon  of  the  maDDCn  and  cuatoiiift  of  the  people 
iheM  things  are  the  more  to  be  observed,  because  an  idea 
Mttled  itaclf  in  the  mindB  of  men  Uiat  a  contiiiuiU  decliae 
lisg  on,  both  in  tJie  length  of  life  and  tlie  «ize  nnd  strength 
body,  and  tJiat  everytiiing  decays  and  d<>leriomtc«i. 

4.  Men  geocndly  li%'«  lungur  in  cold  and  nurthuru  clinutteo 
1  in  warm  onei^  And  this  must  needs  be ;  for  the  clcin  is 
Her,  the  jnice«  of  the  body  lew  easily  diw*ipnted,  the  spirits 
eager  to  coiii^uine  and  more  easily  re|Hiired,  and  the  air,  an 
ig  only  slightly  warmed  by  the  sun'a  rays,  lese  predatory. 

belnvr  the  c<|uinoclial  Hnc,  where  there  ore  two  summers 
two  winters,  and  a  greater  equality  in  the  lengths  of  day 
night,  men  likewise  {if  nothing  else  prevents  them)  Uto  to 
OBdcrable  age,  as  In  L'cra  and  Ceylon. 

5.  Islandcni  generally  live  longer  than  those  that  livo  on 
|inent«.  Men  do  not  live  w>  lung  in  Kuseta  aa  in  the  Ork- 
I,  nor  so  long  in  Africa,  though  in  the  mmo  latitude,  a»  in 
Cannrien  and  Azores.     The  Japanese  likewise  live  longer 

the  Chincw,  tliougli  the  latrer  hare  a  mania  for  long 
And  in  this  there  is  no  wonder,  Kecing  the  sea-breeze 
Its  and  cherinhes  in  cold  countries,  and  cools  in  hot. 
B.  Inhabitants  of  high  places  live  longer  than  of  those 
Eh  lie  low;  especially  if  tliey  arc  not  the  tops  of  hills,  but 
>  generally  elevated,  like  Arcadia  in  Greece,  and  part  of 
»lia,  where  the  natives  were  very  long-lived.  The  suinu 
Id  hold  good  of  mounluins  themselves,  because  of  the 
(er  elearnes*  and  purity  of  the  air,  if  it  were  not  for  an 
lent;  namely,  that  the  air  i^  tainted  by  the  vspours  rising 
I  the  vallics  and  resting  there.  Among  th&  snow  •mountains 
efore  uo  remarkable  longevity  is  found ;  not  in  the  Alps, 
ihe  Pyrenees,  nnr  the  Apennln^'s ;  bnt  on  ihe  lower  hills 
■vea  in  vallies  men  arc  more  long-lived.  However,  on 
lops  of  the  mountains  niunJilg  towards  Ethiopia  and  Abys- 
where,  me  the  euil  coneiats  of  sand,  little  or  no  vapour 
on  the  mountiins,  men  are  very  long-lived,  and  evt-n  at, 
iay  often  complete  150  }-car». 
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27.  Mareh«3  and  fens,  c«p«ciftlly  If  Ihey  are  flat,  4re  Ga 
•ble  to  natived,  but  prejudicial  to  stnmgcrs,  a«  Fur  as  \oa^i 
is  concerned.     And  wliat  may  appear  straDge*  ealt 
which  are  coTcr«d  at  high  water  ar«  loss  healtby  than 
of  freeb  water. 

28.  The  particntar  countries  remarkable  for  tbc  longeritf 
their  tnluihiuu)t«  arc  Arcadia,  /lilttjlia,  India  on  (hi«  sid* 
Ganges,  Ilrazil,  Ceylon,  Britain,  Ireland,  the  Orkneys,  and 
Hebrides.     As  for  tliat  which  ia  eaid  bj  one  of  the  aacii 
tliat  ttie  Ethiopiana  wcro  l(>ng-UYcd>  it  ii  report  of  do  Taloe.' 

29.  The  raliibritj  of  tlio  air,  cepoctally  in  an/  degrea 
perfccttoti,  ia  a  myaterioua  thiQ^)  and  better  discoTercd  hj 
pcrjmciit  tium  by  dijKJourse  and  conjecture.  The  ex; 
may  be  tried  by  a  lock  of  vool,  if,  on  being  exposed  for  a 
days  to  the  open  air,  it  loses  little  weight;  or  by  a  pi 
meat  remaiiiinf»  long  fresh;  or  by  the  water  in  a  thennonii 
ming  und  fulling  through  a  small  apace.  Of  tbese  things 
the  like  make  further  inquiry. 

30.  Tiio  equality  of  the  air,  as  well  as  the  goodoaes 
purity,  is  importnut  fur  longevity.     Variety  of  hill  luid 
though  pleasant  to  tlie  eye  and  the  sense,  is  suspected 
regard  to  longevity;  but  a  plain  moderately  dry,  yet  not 
barren  or  suudy,  nor  entirely  dcroid  of  trees  and  shade,  b 
adapted  to  long  life. 

31.  Inequality  of  the  air,  as  hoa  been  just  now  said,  is 
for  dwelling  in ;  but  change  of  air  in  travelling,  when  one 
accuHtonied  to  it,  is  good,  and  therefore  great  tiuvellers 
been   long-lived.      So  likewise  men  who   have  passed 
whole  lives  in  the  same  cottage  or  on  the  same  spot,  are 
lived.     Fur  the  air  to  which  a  man  Is  accuslouivd  is  iesi 
datory;  but  change  of  air  is  more  nourisluDg  and  restoiingi 

32.  Though  it  has  been  observed  that  the  continuation 
number  of  generatione  have  nothing  to  do  witb  the  length 
shortness  uf  life,  yet  ttie  imuiediute  condition  of  the 
both  on  the  father's  and  motlicr's  side,  ia  doubtless  ray 
portant.  Some  are  begotton  by  old  men,  somo  by  young, 
mme  by  men  in  the  prime  of  life;  some  when  their  fa 
are  healthy  au<J  well-dispueed,  otliers  when  weak  and 
■ome  when  full .  or  drunk ;  others  after  sleep,  or  in  tbe 
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;  KMne  again  aft«r  a  loog  intermuMion,  aod  others  after  a 
uent  repetition  of  ihe  conjugal  act;  some  (as  generally 
tlia  case  of  baatards)  in  the  hent  of  passion,  ntlieni  when 
b^ins  to  cool,  as  in  the  case  of  long-mnrned  coupler. 
Mine  things  must  be  oonsidcred  oa  the  niothcrV  side, 
ther  with  her  condition,  liealih,  and  diet  while  she  is  with 
(  and  the  limu  of  gcsUtiun,  whether  it  bo  ten  tnontha 
IcBlu  To  reduce  all  this  to  a  rule  for  longevity  ie  diffi- 
•qUi  aod  the  more  eo  because  what  a  man  Trould  think 
It*  may  perhaps  prove  the  worst.  For  that  alacrity  in 
(menition  which  produces  children  etrong  and  active  will 
bw  a  tendency  to  atop  longevity,  by  reason  of  tlie  acri- 
Daoy  and  lufhunmation  of  the  Bpiritii.  I  have  before  ob- 
Krved,  that  to  have  more  of  the  mother's  blood  contrl- 
intm  to  longevity ;  and  in  like  manner  I  euppoi^e  everything 
■  moderation  to  be  the  beet;  conjugal  aSectioo  to  be 
better  than  nieretricioua;  the  morning  to  be  the  beat  time 
\ta  generation ;  and  a  state  of  body  not  too  lusty  and  full, 
|ud  the  like.  It  ebould  also  be  well  observed  that  a  robust 
iidiit  of  body  in  the  parents  is  better  for  them  than  for  the 
lUd,  especially  in  the  mother.  Plato  therefore  judged  wrongly 
^  the  virtue  of  geuemtiuns  was  impaired,  because  women  did 
Boi  use  the  same  mental  and  bodily  exeroiseo  as  men.'  For  the 
erotrary  is  true,  and  the  difference  of  strength  between  the 
Hole  and  female  is  most  bencBcial  to  the  cliiM;  and  tlic  more 
leLicste  or  tender  the  mother  or  nurae  is,  tlie  more  nourishment 
iocs  she  afford  to  the  child.  The  Spartan  women,  who  did 
lot  marry  before  twenty-two  (or  twenty -five,  according  to 
Mbm*),  and  were  therefore  called  Andromnnxi,  did  not  pnyluoe 
1  nobler  or  more  lung-lived  oSapring  than  the  Roman,  Athe- 
tin,  or  Tbcban  women  did,  who  were  marriogeable  ut  twelve 
fourteen.  And  if  tlicre  wao  anything  rcmarkahlc  in 
[tke  Spartans,  it  wob  rather  due  to  ttteir  simple  living  than  to 
Ute  marriage  of  the  women.  But  experience  showst  that 
&miliea  are  for  a  time  long-lived  ;  no  that  longevity,  like 
I,  is  for  certain  periods  hereditary. 

Persons  of  fair  complexion,  skin,  and  hair,  are  less  long- 

.ved  than  thoM  who  are  dark,  red,  or  freckled.     Too  high  a 

In  youth  ta  not  so  good  a  ngn  of  longevity  as  paleness. 
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A  hard  akin  U  better  tliaJi  a  eoft  one;  ani]  herein  I  do  nflt 
mean  tliat  thifJi  aod  spcngy  akin,  called  the  guose-skio,  bat 
one  which  in  botJi  hard  and  clo^e;  and  a  deep  wrinkled  brtir 
is  a  better  n:^n  than  a  etnooth  and  shining  one. 

34.  Rough  aud  bristly  hair  gives  a  better  prospect  of  Iodj 
lil'c  than  timt  which  is  soft  and  delicate.  Curb  al^o,  if  tbe^ 
b«  »tifT,  indicate  tlic  aam«  ;  but  the  contrarv  if  eoft  and  glW7< 
Likewise  thick  carla  are  better  than  long  locks. 

35.  Early  or  Intc  bnldnefit  i-i  a  thin^  immntcriat ;  for  man; 
bald    men    have  been  long-lived.     N'or  are  early  grey 
(though  they  appear  to  be  the  precursors  of  old  age)  any  » 
nign;  for  many  who  have  turned  grey  early  hare  lived  Uti 
\>iy,  prcmaLiircgrcyncsfi  without  baldness  isswgii  of  longevii 
but  the  coutniry  if  it  be  attended  with  it. 

3(i.  Hairines!)  of  llie  upper  ]>artJi  of  the  body  is  a  sign 
0hort  life;  and  men  with  hairy  brc»»t«,  like  manca,  are  shi 
lived;  but  hairiness  ir  tlie  lower  parts,  as  the  thighs  and 
indiontee  longevity. 

37.  Tallnc»  of  etaturc  (unleiM  it  iit  cxcuiwivc),  in  a  boJ; 
well  made  and  not  too  slender,  but  especially  if  it  ifl 
panied  by  activity,  is  a  eign  of  long  life.  But,  on  the  contrarfi 
inon  of  filiort  etature  live  longer,  if  they  arc  lc«8  active,  and 
•slower  of  motion. 

38.  TrVilh  regard  to  the  proportion  of  the  body;  those  who 
arc  »hort  in  the  body  but  long  in  ilie  lega  live  longer  than 
thouc  who  are  long  in  the  body  and  short  in  the  lege.  So  like- 
wise, those  who  are  wider  below  and  narrower  above,  the 
body  rising  ao  it  were  to  a  point,  are  more  long-Uved  thaa 
men  with  broad  ahoulders,  who  taper  downwurds. 

39.  Leanness,  if  the  passiona  are  tattled,  calm,  and  easily 
C4)ntrollcd;  or  a  full  habit,  if  tlicy  be  cboli-rie.  cscilahle  and 
obitinnte,  betoken  «  long  life.  In  youth  corpulency  foresliows 
an  early  death,  hut  in  old  age  it  is  more  indifferenL 

40.  To  grow  long  and  slowly  is  a  eign  of  longevity,  and 
the  tJiUer  the  etaturc  the  better  the  sign.  But,  on  tho  other 
hand,  rapid  growth  to  a  great  atnture  ift  a  bad  sign,  but  to  a 
shorter  •^tnnire  leaa  bad. 

4).  KirmncsH  of  flesh,  a  museular  and  sinewy  body,  buttocka 
not  spread  outwore  than  is  retjnired  for  sitting,  and  veins  some- 
whnt  prominent,  indicate  a  long  life;  tlie  contrary  to  these  a 
ijhort  one. 
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'  43.   A  lic«(I  Bmnll  in  proportion  to  the  body ;  a  TDOtlnntte- 
neck,  neitlicr  too  lon<;  mtd  elcndcr,  Dor  loo  thick  aud 
into  the  ehouldent ;  wide  oiMtrils.  wliatcver  the  form  of 
: ;  a  large  mouth ;  eara  griMly,  not  fleahy ;   teeth  strong 
I  dose  set,  not  weak  and  scanty,  are  ugns  of  long  life ;  and 
mure  eo  if  new  teeth  come  Lite  ia  life. 

43.  A  broad  efacstt  but  rather   dravro  in  than  prMnlneot; 
lUers  eomewhat  roaod  and  boved  (oa  thej  call  it);  a  Sat 

a  lar^  hand,  with  few  tines  in  the  palm;  a  oliort 
nd  foot;  thighfi  not  very  ftcHhy;  and  a  calf  not  drooping 
finn,  arc  »gn«  of  loiigcTity. 

44.  Eyes  rather  large,  with  an  inn  of  a  grecnteh  colour; 
not  too  acute;  a  pulse  flow  in  youth,  but  (]utLkt.-r  as 

I  tncrea^es;  a  power  of  lioUing  the  brent])  easily  and  long; 
bowela  more  costive  in  youth,  and  looser  in  old  age,  are 
ewiee  all  Mgna  of  longerity. 

45.  On  tlic  connection  between  langevity  and  the  tJmea  of 
tnrity  nothing  has  been  observed  worth  recording,  except 

astrttlojjicid  ohjervailona  which  I  dismissed  in  the  Topics. 
,  eight  months'  child  is  deemed  not  ouly  not  long-lived,  but 
;  likely  to  live,     Children  bom  in  the  winter  arc  conaidcrcd 
I  live  long. 

1 46.  A  Pythagorean  or  tnonaetio  diet  according  to  the  rtricfcr 

or  one  exaptly  regulated  like  tliat  erf  Comaro,  eeems  to 

'  a  atrong  tendency  to  prolong  life.    Yet  on  the  other  hand, 

rwch  as  live  freely  and  lu  the  common  way,  the  greal^Ht  glut- 

B,  and  those  moat  devoted  to  good  living,  are  often  found  the 

^ Inuig-lived.    The  middle  diet,  which  is  esteemed  temperate, 

leomDKnded.  and  contributes  to  health,  but  not  to  longevity. 

'the  stricter  diet  generates  few  spirits,  and  tboec  of  a  elu^iah 

which   cnnaiimc  tlic   body   lesa ;  and   the    freer  diet 

U  abundant  nourishment,  which  restores  the  body  more; 

It  llie  middle  diet  doca  neither.      For  where  extremes  aro 

vjadicial,  the  mean  is  the  best;    but  whore  extremes  are 

leficial,  the  mean  is  mostly  worthless.     But  the  strict  diet 

kewise  requires  watching,  Icit  the  spirits  being  few  should 

oppreeeed   by  too  mueb  sleep;   little  exercise,  leet  they 

lid  be  dificlisrgod;  and  chastity,  lest  they  should  be  ex- 

a(ed.     Hut  the  fidl  diil  on  tlie  contrary  requires  plenty 

•teep,  frequent  exercise,    and  seasooitble   use  of  veoery. 

lis  sud  ointments  such  as  have  been  in  use  are  more  suited 
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for  luxury  Umh  Ute  prolongatioa  of  life.      Bat  oU  tb«f« 
j«et»  I  will  disoonrse  of  more  folly  when  I  come  to  i 
of  intenlionD.     Tn  the  mean  time  we  should  not  neglect  the 
\'ico  of  CcIrus',  a  vrUe  m  nrcti  an    a  learned  |)h}'fiici&ii 
advises  variety  and  change  of  diet,  but  with  aa  incUiuitJon 
to  the  liberal  side;  nnrnclr,  that  a   man  nhoutd  at  one 

t  accustom  himself  to  watching,  at  another  to  sleep,  tut 
to  sleep ;   aometimee  fast  and  sometimes   lea«t,   but  o! 
feast;  Bometimea  strenuouiljp    exert,  sometimes  relax  the 
cuIticB  of  bis  mind,  but  oftcocr  the  latter.     But  doa! 
well-regulated  diet  most  contnbutea  to  tbo   prolo 
life ;  aod  I  uever  met  a  very  old  man,  who  on  being 
had  not  observed  some  peculiarity  of  diet ;  some  one  tlting, 
anotltcr.     T  remember  an  old  mnn  aboTo  a  hundred, 
bruugbt  oi  a  witnetw  about  some  aucieut  preiicription,  who 
at  the  end  of  his  evitlfn^-e  he  waa  familiarly  aaked  by  (he 
**  what  means  he  had  taken  to  lire  so  long,"  answered 
pectedly,  and  amidst  the  laughter  of  the  audience,  ''  By 
before  I  was  huugty,  and  drinkiug  before  1  wa»  tliirst// 
of  thc«:  things  (as  I  saiil)  I  will  8i>cak  hcrcafler. 

47.  A  life  spent  in  religious  and  holy  ofEccs  stems  to 
butc  to  longevity.     Thie  kind  of  life  is  uttcnded  with 
a4tuiration  and  contemplation  of  heavenly  things,  pure 
noble  hopes,  salutary  fcare*  sweet  sorrows,    and  laetiy, 
tiiiued  renewnta,  by  ob^rvanceii,   penances  and   ato 
which  have  all  a  strong  tendency  to  prolong  lifC' 
hcdides  these  there  is  a  strict  diet  to  burden  the  eubs 
the  body,  and    lower  the    ajjiril*,    no  wonder  if 
longevity  ensue;  like  tliat  of  Paul  the  Hermit,  Simeoo 
lites  the  columnar  onchoritCj  and  many  other  hcmiita 
Ancboritea. 

48.  Next  to  this  life  comee  that  of  letters,  as  tliat  of 
phitoeophcre,  rhcioricJana,  and  gnununrians.      Hero 
ifl  passed  in  leisure,  and  in  meditations   whieh,  ha' 

ttelation  to  the  ofiiiira  of  lif«i  breed  no  anxiety,  but 
by  their  variety    and   freedom.    These    men   live  as 
please,   poeging    their  days   nnd    hours    in    the    tliiugs 
like   b«6t,  and  mostly   iu    tlie  company    of   youtli,  whidij 
more  cheerful.     But   there  is  n  great  diOereDce  io  the 
^^ty    of   philosophers,    according    to    their    diiTereDt 
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ka  b«st  philoaophies  for  the  purpoM  are  tliOM  which  have 

toodi  of  sapcFstitioQ,  and  d«a!  with  eublimo  contcm- 

IV,  03   the  Pvthngorciui    and  Platonic ;    tbooe    likewise 

compriflctl  within  themsdvcB  the  mrvcy  of  the  universe, 

variety  of  nature,  unbounded,  doop  and  nobte  thought! 

tceroing  the  iufiniti-,  the  «tar«,  the  heroic  virtues,  «nd  the 

bjWere  good,  its  were  thooe  of  Deniocrituo,  FhUokus,  Xeno- 

■OM,  the  Mtrotogers   and  the  stoics ;    and  so  were  those 

Ich  contained  no  deep  speculation,  but  from  common  seOM 

I   oommoa    upiuiona  di^utssed  quoiUoua  calmly  ou    either 

I,  without  any  laborioujs  inquiry.     Such  were  the  sects  of 

neadce  and  the  academiciaoa,  the  rhetoriciaoB  and  gram- 

ians.     But  on  the  other  hand,  philosophies  dealing  with 

tblesome     subtleties,    dognmiic,    weighing    and    wresting 

rytfaing  to  the  standard  of  certain  principles;  and  lastly, 

te  that  were  crabbed  and  narrow^  were  bad ;  and  such  were 

itly  the  sect.^  of  the  peripntetics  actd  sohoolmcn. 

9.  A  country  life  is  likewise  adapted  to  longcWty.     It  is 

:h  out  of  doont  and  in  the  open  air,  not  indolent  but  active, 

og  generally  oo  fresh  and  home-made  food,  and  free  from 

I  and  envj. 

0.  I  have  altio  a  gond  opinion  of  a  military  life  in  youtlt 
ny  famous  warriors  have  certainly  been  long-lived,  as  Cor- 
us,  Caoiillus,  Xenophon,  Agesilaus,  and  many  otlicrs  both 
ieal  and  modem.  And  it  doubtless  tcnd&  to  longevity  to 
t  all  things  growing  emootlicr  and  coiiicr  as  iigc  comes  on : 
bat  a  youth  sp«nt  in  toil  may  sweeten  old  age.  The  mili- 
'  puriona  likewise,  excited  in  the  desire  for  contest  and  the 
e  of  victory,  appear  to  mc  to  infuse  such  a  warmth  into  the 
its  as  is  advouiageotjs  to  longevity. 
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OBiiuT  The  present  system  of  medicine  only  regards 
S^,*  the  preservation  of  health  and  the  cure  of  dis- 
■Mum.  caaea;  but  of  tlio  thiiigo  that  properly  relate  to 
[evity  it  makes  little  mention,  and  only  by  the  way-     I 

however  set  forth  the  medicines  of  note  in  tliis  kind, 
idy,  those  that  are  called  "  cordialst."  For  it  is  probable 
;  remedies  taken  to  ilefend  and  fortify  the  heart,  or  more 

tlly    the   spirits,   against  poisons  and   diseases,   may,  if 
1^^ : . 
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judiciously  selected  and  tranafcrred  to  diet,  t«nd  liken 
le  degree  to  prolong  life ;  nnd  in  doing  this  I  will  do 

tKem  promiscuously  together,  as    i«  xisuaJIy  done,  but 
the  beet. 

1.  Gold  is  used  in  three  fonns;  either  in  what  in 
potable  gold,  or  in  wjnc  in  which  gold  hits  been  quenched 
subotaocc,  as  gold  It^af  and  filings.  With  regard  to  p 
gold,  it  is  now  given  as  a  ntroDg  cordial  in  dangcri 
deepentc  nuladiea  with  tolerable  success.  But  it  a 
to  uic  tlukt  the  spirits  of  ealt  by  which  the  eoIutioD  is 
rather  tltnn  llic  gold  it^lf,  supplier  the  Tirtuc  that  is 
therein;  but  this  is  cordiillj  suppressed.  Now  if  gold 
be  opened  witliout  corrosive  waters,  or  by  corrosive 
(provided  lliey  Imd  no  poisonous  quolitic!;)  that  were 
ward»  well  washed,  I  coDCetvc  it  would  be  a  u»eliil  thing 

'2.  Fcarls  are  ta.kcn,  either  in  a  iinc  jKiwder  or  in  a  li 
piutc  or  solution  made  by  the  juice  of  very  bout  and 
Ic-mnna.  Sometimes  they  are  giren  in  aromatJc  oonft 
sometimea  in  a  fluid  foriii.  Pearls  no  doubt  hare 
itiBnily  with  the  oliclle  nhcruin  they  grow,  aiid  perh^ 
have  nearly  the  sumc  qualities  as  the  ehclls  of  crawfish. 

3.  Of  crystals  two  iire  chiefly  regarded  as  cordia 
emerald  and  the  jacinth ;  wluch  are  given  in  the  same  ft 
pearls,  excepting  that,  a*  far  as  I  know,  their  solution*  i 
used.  But  I  am  somewhat  auspicious  of  these  glasijj 
by  reason  of  their  rnnghness. 

Arimoniiioo.  I  will  mention  afterwards  how  far  and  ii 
manner  these  things  here  mentioned  uuty  be  naed 
adrantage. 

4.  Bczoar  stone  in  of  ajiprovcd  virtue  for  rcircdna 
spirits  and  raising  a  gentle  perspiration.  Tlie  umcom' 
has  lost  itA  reputation,  yet  it  still  stands  as  high  as  bart 
the  bone  of  the  stig's  heart,  ivory,  and  the  like. 

5.  Ambergris  is  one  of  the  best  things  for  «oothii^utd 
fortjng  tlic  epirita.  Here  fultows  an  cnumeratioD  of  the  I 
cordials,  by  name  only  :  tlieir  virtues  being  sufEciently  kl 

livf.    Saffron:    folium    In-  Cold.  Nitre;  n>s««:  v 

dum:     lignum    atocs:     citron  strawberry  plant* :    ftn 

rind:  iHilm:  basil:  clove  gil-  riee:    the  jnico  of  sx 

lyflowcfB  :      orangf    fl4iw(fr»  :  mons  :    the  juice  of  on 
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lUy:  mint:  betony:  car-     the  juice  of  Apples:    boraj^e; 
benedictas.  buglosji :  buraet :  sandal-wood: 

camphire. 

udoduim.  Ab  I  am  now  diwoursing  only  of  ibosc  mcdi- 
cinca  which  may  be  transferred  into  diet,  all  Rtrong  wulcni 
ud  chemical  oils  (which  na  some  triflcr  aaye  lie  imdcr  the 
planet  uf  Alar»,  and  have  a  violent  and  destructive  power), 
Dsy,  all  acrid  and  pungent  spicks,  arc  to  be  rejected;  and 
it  should  be  obscn'cd  how  waters  and  fluids  may  be  com- 
poanded  from  the  preceding  aimplea;  not  phlegmatic  dia- 
lilled  waters,  nor  on  the  other  hand  burning  waters  from 
fpirits  of  wine,  but  sueli  as  nrc  more  temj)emte,  yet  lively, 
tod  emitting  a  grateful  va]x>ur. 

6.  1  am  in  eomo  doubt  whctJier  frcqnent  bleeding  tends  to 
loagevily;  but  I  rather  incline  to  believe  tliat  it  does,  if  it  be 
turned  into  a  bnbit,  and  other  thtngd  nrc  favourable  thereto. 
For  it  diMliargcfl  the  old  juices  of  tlic  body  and  Icta  in  new. 

7.  Some  wasting  diaoases  lifeowiw,  if  well  cured,  do  in  my 
o[»nioa  assiBt  lougevity.  For  tfie  uld  juices  being  consumed 
thcy  supply  new  one^ ;  and  as  one  stays,  "  to  recover  health  is 
to  renew  youth."     It  would  be  well  therefore  to  induce  eome 

aniflciat  di^ases,  aa  is  dune  by  strict  and  emociatjiig  dieta, 

■whereof  I  will  speak  hereafter. 

THE  INTK:?TI0S8. 

(••wwitm        Having  now  6niebcd  the  inquiry  aocordiog  to 
Sh,  wIi'im;    ^^  eubjccts,  namely,  inanimate  bodies,  vegetables, 
JS^""*'   animale,  and  man.  1  will  draw  nearer  to  the  matter 
Ti—*i>ii»       and  commence  im  iiK^uiry  according  to  tntcutions; 
as  1  fully  believe   to  be  true  and  proper,   and    as   it 
the  pathwayt  of  mortal  lift^.     Id  this  part  nolhing  of  any 
nine  has  been  liilherto  )n([iiired;    and    men's  tliuughu  cun- 
oeming  it  have  been  oiiperficial  ami   uii [iroHtatdc^.      For  when 
on  the  one  side  I  hear  men  talk  of  comforting  the  Natural 
Ilcat,  and  the  Radical  Moisture,  of  meats  which  breed  good 
blood,  that  is.  neither  burning  nor  phlegmatic,  and  of  the  re- 
viving and  refrcj'tiiicnt  of  the  i!|>irits.  I  suppose  them  to  be 
well  meaning  men  who  talk  thut ;  but  none  of  the^c  thinga 
are  effectual  for  Ihc  end.     But  when  on  th«  other  fide  I  hear 
4ii«O0UriK«  o)i  medicines  prepared  from  gold  (_lic«m9c  forsooth 
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guld  ia  not  subject  to  comiptioa) ;  on  the  lue  of  precioas 
to  refresh  the  spirits,  by  rea«on  of  their  secret  propcrti«t 
brillianf^y;    that   if  bal«aiiu  (tnd  the  quint  essences  of  Hntf^ 
creatures  could    be   received   and   dctuioed   in  veseeU,  ibut 
would  be  good  hope  of  immortality  \  that  tJie  Qesh  of  seipcotl'' 
and  deer  by  a  kind  of  symimthy  have  power  to  renew  life,  I* 
cause  the  one  cast*  its  nlough,  the  other  its  hciras  (they  ahatSi 
have  added  likewise  the  flesh  of  the  eagle,  for  the  eogle  otfb' 
tits  beak);  tlmt  a  ccrtoio  mu.u  who  found  an  oiotioeat  boiicd' 
io  the  earth,  and  anointed  himself  therewith  IJom  bead  M ' 
foot^  excepting  only  the  eolea  of  hia  feet,  lived  in  oonAeqoeMa 
300  ycart»,  free  from  nil  diseaw^  except  ewellinj^s  on  the  anlei 
of  his  feet;  that  Artefiu5,  when  he  felt  hia  spirit  failing, dnv 
into  himself  the  spirit  of  a  strong  young  man,  thereby  killing 
him,  but  continuing  hia  own  life  for  many  years  by  means  of 
that  other  man'ii  epirit;  when  I  hear  of  fortuiiatc  huoniao-, 
cording  to  the  figureti  of  heaven,  in  which  medicines  (ot  tkil 
prtilongatinn   of  life  are  to   bc  collected    and    prepared;  «'] 
planetary  ecaU  by  which  virtuca  may  be  extracted  and  brooghtJ 
down  from  heaven  to  prolong  life,  and  euch  like  faUes  MM 
eupcratitions,  I  wgndcr  exceedingly  that  men  diould  be  V  ; 
demented  as  to  be  imposed  upon  by  them.    Laetly,  I  pity  tlw  i 
hnrd  fortune  of  mankind  in  beln;;  surrounded  on  all  cidcsby 
things  friroloiis  and  unprofitable.     With  regard  to  my  owa 
Intention»,  I  irust  that  they  both  come  close  to  the  poiDt,aBi 
are  far  removed  frum  idle  and  credulouH  KUpenttilioDfi;  beiag 
likewise,  I  conceive,  of  such  a  nature  that  while  poeterity  nt^ 
add  much  to  the  things  which  entisfy  thcfte  intentions,  Hnj 
will  find  little  to  add  to  the  intentions  themselves. 

There  are  however  a  few  things  that  are  yet  of  gnat 
importance,  whereof  I  would  have  men  forewarned. 

Finst,  I  am  of  opinion  that  the  duties  of  life  are  preferaU* 
to  life  itaelf.  Wherefore,  if  there  be  anything  which  cnsy 
exactly  answer  our  intentions,  yet  interferes  at  all  with  the 
offices  and  duties  of  life,  T  reject  it.     I  may  perhaps  makescfM 

■  light  tnoution  of  tilings  of  this  kind,  but  I  by  no  meani  insist 
upon  them.  For  T  do  not  entf>r  into  any  Rerioux  or  aeennU 
dii^counte  cither  of  living  in  caves,  like  tJie  cave  of  Kpimenides, 

B    where  the  sunbeami  and  changes  of  temperature  never  penetnts; 

H    or  of  perpetual  biithiiig  in  prvjjarod  liquors;  or  of  thirts  aod 
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;  or  of  thick  covera  of  paint  on  the  body,  after  the  mooDer 
ivagea;  or  oftltst  cxnot  regiilntioo  of  food  and  diet  whidt 
;C8  tho  prcservaiioo  of  life  ila  sole  object,  to  the  ncgloct  of 
Pf  ihing  else  (sueli  i$  tlmt  of  Hertnlicua  ninong  the  anck-nt«'» 
id  Cormrci  of  Veoice  io  our  days,  tliough  with  more  uioderu- 
):  orof  aajr  gucfa  «lraage,  ntcc,  aud  incoiivcoicnt  matters. 
Dt  I  prescribe  such  retnediea  and  precepu  as  will  ncltiicr  pro- 
t  the  duties  of  life,  nor  hioder  and  embarrasa  thciu  too  mach. 
Secondly,  on  tfac  other  hand,  I  warn  mca  to  girc  up  triHiag, 
d  not  io  ifuaginc  that  bo  great  »  work  as  the  stopping  and 
loiag  back  of  the  powerful  course  of  nature  con  be  pcrfuruicd 
amoroingdrniight,  or  the  uae  of  some  precious  drug;  bat  to 
Mtider  it  certain  that  a  n-ork  of  this  kind  must  necc^eiinly  be 
laborioiu,  and  ciHuiat  of  tuanj  rcmcdi^,  and  those  aptlj 
DUHcttd  with  one  another.  For  no  maa  can  be  eo  dull  as 
Wi^ve  that  what  haa  never  yet  been  done  can  be  done, 
CRpt  by  means  lii:hcrt*'>  nnnttomptcd. 

Thirdly,  I  caodidly  admit  that  some  of  the  propositions  here 
doirn  have  not  been  proved  by  experiment  (for  my  oour9e 
life  permits  not  of  (hat),  but  ure  only  derived,  with  what 
ipeors  to  me  the  best  reason,  from  my  prtuciples  aud  hy[x>- 
(whereof  I  Insert  some  an^  reserve  othprs  in  my  mind), 
aa  it  were  cut  and  dug  out  of  tJie  rock  and  mine  of 
iture  herMlH  Yet  I  have  not  been  carele<^,  but  (seeing  that 
was  dealing  with  the  body,  whereof  the  Scripture  says  that 
is  abore  raiment),  have  used  all  prudence  and  circuni!<pecliou 
I  propounding  euch  remedies,  as,  if  by  chaut-c  they  arc  not 
nitfui,  are  at  least  oafe. 

Foiirlhly,  I  woulil  have  men  duly  to  oh^erve  and  dlatin^ish 
Mtbc  Miuic  0iinp;9  which  conduce  to  health  do  not  alivaya 
iluce  to  longevity.  For  some  things  which  arc  of  use  to 
fcwftlie  spirits  and  to  strengthen  and  invig-mito  the  fuuctions, 
take  nway  from  the  aum  uf  life.  Agaiu,  there  are  other 
very  beneficial  In  prolonging  life,  yet  ihitt  are  not  without 
to  the  hcoltti  unless  g«anle<l  against  by  proper  means, 
ibci^e  poiata  however,  as  ocnt-iinn  retjiiires,  I  will  not  neglect 
exhibit  proper  cautious  and  admouitiona. 
Laitly,  I  have  thought  it  right  to  propose  sundry  remedies, 
to  each  intention,  but  the  choice  and  order  thereof 


■  rUM,  HoL  111. 


S68 


TRANSLATION  OF  TUB 


1o  lE>ave  to  (liscretjon.     For  fi  cUwribo  cxitotly  th«  things  ni' 
Buitnltle  to  the  lUlTtircnt  {wimlitiitioni*  of  bodici),  to  the  (lilTprpn 
kindg  and  respective  ages  of  life,  in  what  order  they  are  Ui 
tnkea,  and  huw  their  whole  practice  i»  to  be  nd  miniate  red  aii'l 
governed,  wojid  be  too  long  a  work,  and  unfit  to  be  piiblisiitti. 
In  the  Topics  I  propounded  three  Intentions ;  Damelf,  the 
Prevention  of  ConBuinption,  the  Perfecting  of  Repair,  and  the 
Benovutiuu  of  Decnj.     But  seviog  that  what  I  om  ahoat  *» 
tkj  U  eomctUing  more  than  mere  iroidfl,  I  Trill  draw  out  thcR 
tlircc  Intentions  into  ten  Operations :  — 

1.  The  first  operation  is  npoD  the  spirits,  to  renew  their 
freAlini^ss. 

2.  The  eecnnd  opemtion  is  upon  the  cxclunon  of  air. 

3.  The  third  opcmtion  is  upon  tlie  blood,  and  the  sangO' 
f}-ing  heat 

4.  The  fourth  operation  is  upon  the  juices  of  tJie  Iwtly. 
6.  The  6fLh  operation  is  ujk>u  the  bowels,  for  the  extnisi^^ 

of  aliment. 

6.  The  sixth  operution  is  upon  the  outer  parts  of  the  Wl^^ 
for  the  attraction  of  aliment. 

7.  The  seventh  operation  is  upon  tlie  alimcDt  itself,  for  th^^ 
iosiauation  thereof.  M 

8.  Tlie  eighth  operation  is  upon  the  final  act  of  aseimilatioa..^ 

9.  The    nintl)    opcmtion    is  upon   the    intcneratitm  of  tli^^ 
parts  after  thoy  have  hejriin  to  dry. 

10.  The  tenth  operation  in  upon  thi?  pui^tion  of  the  oM' 
juio^,  and  the  substitution  of  new. 

Of  these  operations  the  four  fir^t  belong  to  the  first  inten- 
tion, the  four  next  to  the  secimd,  and  tlie  two  last  to  the  third. 

But  HH  thiH  [lart  concerning  Intentions  points  to  practice,  under 
the  title  of  history  I  will  include  not  only  experiments  and 
oW-rvation'4,  but  also  counsel:*,  rcinedic;*.  explanations  of  causes, 
usBuniptions,  and  all  tluugs  rvluting  thereto 
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I. 

TOE  orEnATtoN  rroN  the  sPiniTS,  that  thet  mat  bb- 

TAIK   lUKtB  VOUTU   AND  RENEW   THEIR   VIGOUR. 

TA*  Jlitlory. 
1.  The  spirits  are  the  agents  and  n'orkmen  that  produc 
all  the  effects  in  the  body.     This  appears  manifest  both  by^ 
ncral  consent  and  by  innuiiiciiible  instances. 
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1  IT  it  were  poeublc  for  young  spirits  to  bo  put  into  an  old 
od/,  it  is  prubable  that  this  great  wliecl  iiii;^)it  put  lite  lesoer 
ifaeels  in  motion,  nod  lum  Ijuclc  the  cour»«  of  nature. 

3.  la  ever}'  kind  of  cuni^unipliuii,  whtilitT  hy  fire  or  age, 
e  more  iho  spirit  ol*  tbc  tiling,  or  the  heat,  preys  upon  the 
iL^tiire,  the  f^hortcr  is  the  duraiioa  of  that  thing,  lliis  occurs 
lerywhere,  and  ia  pltun. 

4.  Tkc  tii>iril«  are  to  be  put  tuto  such  a  tempenuncnt,  and 
eh  a  d^rcc  of  ticti>'ity  that  (as  one  eaye)  ihcy  eholl  not  driuk 
d  abaorb,  but  ouly  sip  the  juices  of  the  body. 
$.  There  are  two  kinda  of  flauiea ;  the  one  active  but 
■Ic,  as  the  flame  of  »inw  or  chipe,  that  ennaumes  and  difi* 
•rgea  lighter  subtftancea,  but  has  little  effect  upon  the 
nder;  tlie  other  strong  and  steady,  as  the  flaiue  of  large 
mber  and  the  Ukc,  which  attacks  likcwltjc  hard  and  tough 
idies. 

6.  The  brisk  and  yet  weak  flanie  dries  up  bodies,  and  makes 
UD  effftc  und  aaplei)^;  vrhilat  the  etrong  flame  softens  and 
tits  them. 

7.  Of  dissipating  medicines,  some  only  draw  forth  the  thinner 
itts  v{  tumours,  and  thereby  harden  tbem ;  but  eome  discuag 

vigorously,  and  thereby  soften  them. 

8.  Of  purging  and  clearing  medicioes  likcwiBC,  Bome  carry 
ddnily  off  the  mure  fluid  parts,  and  some  dmw  the  moie 
etinatc  and  viscous. 

9.  The  epiriti  eliould  he  clad  and  anned  with  nich  a  heat 
u  they  may  prefer  rather  to  pluck  asunder  and  uuderiuine  the 
nd  and  obstinate  parts,  than  to  discharge  and  carry  off  such 

are  weak  and  pre|)iared  ;  for  by  this  means  the  botly  becomes 
and  Grm. 

10.  Tbc  spirita  should  be  so  tempered  and  ordered,  as  to 
toome  in  Bubataoce  dcnee,  not  rare;  in  heat  lasting,  not  eager; 

quantity  sufficient  for  the  offices  of  life,  not  redundant  or 
toettivc;  in  motion  settled,  not  otiirting  nr  irregular. 
U.  V'apr>ur(t  evidently  operate  powerfully  upon  the  spirits; 
is  shown  by  sleep,  intoxicatiou,  inelaiiehiily  and  miriliful 
Bioos,  and  recovery  of  the  spirits  in  swoons  and  fainting- 
a  by  odours. 

13.  The  spirits  are  condeniMHl  in  four  ways;   by  putting 
to  (li^ht.  by  cooling,  by  soothing,  or  by  quieting  them. 
first  of  their  cottdeutatiou  by  flight. 
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13.  Whatever  pats  to  flight  (torn  all  sides  drives  tlie  body  to 
its  centre,  aod  therefore  condcn«eB> 

14.  Opium  is  by  far  the  moat  poverTuI  and  effectual  meau 
for  coadeitdiog  the  epirils  by  Qigbt ;  aad  next  to  it  npiatee  aid 
MporiScs  in  general. 

15.  The  power  of  opium  to  condcoee  the  epirits  is  vaj 
reiaarkuble;  for  pcrhups  (brcv  graiaa  will  la  n  short  tJue  M 
oongiilaic  (hem  that  they  cannot  separate,  but  arc  qucached 
and  n-nderi^d  iiii  wo  viable. 

16.  Opium  and  liimikr  druga  do  not  put  the  spirits  to  fi^bt 
by  their  coldneu  (for  they  hare  ports  manifestly  irarm),  bal 
oontrariwuic  they  cool  by  putting  the  spirits  to  flight. 

17.  The  flight  of  the  apirils  by  means  of  opium  and  opiatei 
is  best  sccD  when  they  arc  applied  externally ;  for  the  epiriii 
ioataotly  retire  and  vlll  return  no  more,  bat  the  part  mor- 
tifies and  turna  to  a  gangrene. 

18.  Opiates  give  relief  in  great  pain,  as  tlie  stoac,  V 
amputation  of  a  limb;  principally  by  putting  the  tpiats  t* 
flight. 

19.  Opiates  drnn  a  good  effect  firom  a  bad  cause;  for  the 
flight  of  the  spirits  is  bad ,  but  the  condensation  thereof  by  thtf 
flight  is  good. 

20.  The  Greeks  imputed  much  to  opium,  both  fur  healtb, 
and  prolongation  of  life;  hut  the  Arabs  etill  more:  w  iW 
their  higher  medicines  (whidi  they  cjJI  "  God's  Hauda")  hire 
opium  for  their  basis  and  principal  ingredient,  with  a  mtxtort 
of  other  things  to  counteract  and  correct  the  noxious  C|Uiditi(* 
thereof;  eiich  are  treacle,  mithridatc,  and  the  like.    ' 

21.  All  remedies  succeaafully  used  in  pestilential  and  IM* 
ligoant  diiieucs  to  check  and  curb  the  spirits,  le^t  tbcy  bcci>iit 
unruly  and  turbulent,  may  be  advantageously  transferred  to  the 
prolongation  of  life.  For  the  condenr'alion  of  the  epiriii?,  whieli 
is  best  secured  by  opiates,  is  benefioia)  in  botli  eiuca. 

22.  The  TnrkA  6nd  opium,  even  in  large  quantities,  innocffll 
and  cordial,  hu  thai  they  even  take  it  before  a  buttle  to  gtvt 
them  courage.  But  to  ns,  except  in  small  quantitic*,  and  witli 
strong  correctives,  it  is  fatal. 

23.  Opium  and  opiates  are  clearly  found  to  excite  the  wxoa) 
passion,  which  ehows  their  power  to  strengthen  the  spirita. 

24.  Distilled  water  of  the  wild  poppy  being  doubrlea  > 
mild  opiate,  is  eucceMfiiUy  given  in  surreit,  fcvere,  and  Turiow 


1^ 


"ntSTORIA    VTT*:   ET   MORTIS. 


S71 


es ;  mad  let  do  one  wonder  «l  the  variety  of  its  u«e.     For 
I  eoaunon  to  opiates,  u  t)ie  spirits  being  ttrengtheni^  and 
will  fight  against  aoj  disease. 
a.  The  Turks  use  likewtae  a  kind  of  herb,  called  "  cofTce."' 
.  tbey  dry,  grind  to  powder,  and  drink  in  wnrm  water. ' 
sffinu  that  it  ^ves  no  email  vigour  both  to  their  courage  ^ 
their  wit.     Vet  this  takes  in  large  qnantitica  ^iil  cxcito  < 
1  diatorb  the  miod ;  which  shows  it  to  bo  of  a  similar  nature   '< 
t  opiate  ii. 

26.  There  ia  a  certain  root,  cclebnttpd  ihrntigh  all  the  Kust, 
betel,"  which  the  Indianfl  and  othera  nue  to  cany  in 
mouths,  and  chew ;   whereby  they  are  wonderfully  re- 
and  etuhled  to  endure  fatiguea,  and  throw  off*  dta- 
and  Klrengthcncd  for  sexual  intcrcourw.      It  appears 
'  Iw  a  kind  of  narcotic,  because  it  hlnckcae  the  teeth  ex- 

S7.  The  tue  of  tobacco  baa  immenaely  increnscd  in  oar  time. 

iiSeet«  iDcn  with  a  kind  of  secret  plea«are(  «o  that  persona 

accustomed  to  it  can  scarce  leave  it  off.       It  tenda  no 

'.  to  relieve  the  body,  and  remoTe  weariness  ;  and  its  virtue 

beOBiiDonly  thought  to  Uc  in  tliix,  thnt  it  opens  the  pa-snagcs 

drawB  off  the  humours.     But  it  may  he  more  properly 

to  the  condensation  of  the  »pirit«;  for  it  is  a  kind  of 

,  and  manifestJy  a0ecta  the  bead,  as  all  opiates  do. 

Utunoara  are  sometimea  generated  in  the  body,  which 

:  a  kind  of  opiates  tbemselves ;  as  is  found  in  some  kinds  of 

slyi  wherewith  if  a  man  be  seized,  be  is  very  long- 


S9.  Simple  opiates,  which  arc  likewiac  called  narcolics  and 
B&ctires,  are  opium  itself,  which  is  the  juice  of  the  I'oppy, 
plant  and  iteed  of  tliB  pappy,  buobam;,  nmmh-agom,  hem- 
ic, tiibacco,  and  nightshade. 

30.  Compnimd   opulcs   arc,  treacle,  mitbridato,  trlfera,   U- 
of  ParaceUus,  diuoodium,  diascordium,  philonihui,  and 

I  of  hoiuidstongue. 

31.  From  these  obacrvations  certain  directions  or  tdvices 
*j  be  drawn  for  the  prolongation  of  life,  according  to  ihia 

Bleotioo,  namely,  the  condeosiog  of  the  spirits  by  opiates. 

32.  From  youth  upwards,  therefore,  let  there  be  every  year 
'bud  of  opiate  diet.     I/Ct  it  he  taken  at  the  end  of  May;  for 

rammer  the  spirits  nr«  most  waited  and  weakened,  and 
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there  is  less  fear  of  cold  htimouiu  I^t  the  opiate  be  af  i 
su])erior  kind,  not  eo  etroag  u  thoKC  in  unc,  either  u  to 
(liianlity  of  opium  or  to  the  proportion  of  very  hot  ingrcdit 
Lot  it  be  taken  in  the  mormnfj  between  sleeps.  Let  the^e^ 
At  the  time  be  more  simple  and  gparinp,  vithout  wine,  spit 
or  ihinga  thftt  produce  vnpouri.  L«t  the  ntedicinc  be  uke 
only  oil  alternate  days,  and  he  continued  for  a  fortn^ 
Such  trirectiouB  appear  to  me  to  answer  the  iutention 
fnclorily. 

33.  Opiates  may  not  only  be  taken  through  the  month, 
likewise  inlinlLKl  in  the  form  of  urnoke ;  hut  it  ((Iiould  be  eodi  i 
not  to  I'Xtiitc  the  expulsive  faculty  tt>o  strongly,  nor  draw  oat  I 
humours,  but  only  to  work  upon  the  spirits  within  the  bnuoi 
ft  ehort  time.  Wherefore  a  suffiimigation  of  tobacco.  li(n>-aln 
dried  IcoTcs  of  rosemary,  and  a  little  myrrh,  inhaled  in  the  i 
ing  through  the  mouth  nud  nontrils,  would  be  very  bencfk:iaL| 

34.  In  the  poweHut  opiates,  as  thcriarum,  miihridate, 
the  rest,  it  would  not  be  ami*it,  eapceially  in  youth,  to  take  i 
distilled  waters  rather  thao  the  bodies  iJiemselvca      For 
di«ttllatinn  the  vapour  riws,  while  the  heat  of  the  medidl 
generally  eeltleei;  and  distilled  waters  in  the  virtues  coDve) 
by  vapours  arc  mostly  good,  in  others  weak. 

35.  SoDie  medicines  have  a  degree,  weak  and  Fccret, 
therefore  safe,  of  opiate  virtue.      These  impart  a  slow 
abumlanl  vapour,  but   not   malignant,  as  opiates   do. 
hcnoc  thoy  do  not  put  the  spirits  to  flight,  hut  yet  they  «oE 
and  itonicwhat  thicken  rhcm. 

36.  The  medicines  that  mak«  opiatos  are,  firat  of  all 
and  its  tlourers;    then   Indian  leaf,  ambergris,  a  pre[i8r 
of  conH.ni1er  iieed,  ammnum  and  pseudimiomiim,  lignum  Rd 
dium,  orange-flower  water,  or  better  still,  the  infuslan  of 
orange-flowers  in  oil  of  almonds,  nutmegs  pricked  full  of  ho 
arid  soaked  in  rose-water. 

37.  Though  opiates,  as  has  been  mentioned,  are  to  be 
seldom  and  at  certain  times,  yet  this  secondary  kind  may' 
laken  frequently  and  in  daily  diet,  and  will  conduce 
to  the  prolongation  of  life.  An  apothecary  of  Calicut,  by  I 
U80  of  amber,  is  said  to  have  lived  160  years;  and  the  »oblca< 
Barbary,  where  the  common  people  are  short-lived,  are  fa 
by  a  use  of  the  tame  means  to  be  long-lived.  Our  o«a 
cestnrs,  who  were  longer-lived  than  we  ore,  m^dc  grvat  ui«i 
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I,  in  cakrn,  bmtlw,  anil  the  like.     And  en  much  for  tli« 

ft  mentis  of  coiiJeosiag  tbe  »|Hrild ;  naiuely,  bv  opiates  aw] 

ir  jubonlinatCJ. 

[S8.  I  now  cotno  to   iaquiro  into  lli«  second  wny  of  con- 

sinf;  the  Fpirits,  namely  by  cvild.     For  condcnsntlon  is  the 

work  of  cold;  anil  ii  La  done  without  any  tniili{;iiily.  or 

neodly  q\i&1ity.     The  operation,  therefore,   U  eofer  than 

opiates,   thoni>h  somewhat  Icm  poverful,  if  ttsod  only  at 

vain,  XA  opiates  nre.     But  tlien  since  it  may  be  used  in 

Itration  familtftrty  and  as  n  [3art  of  daily  diet,  it  ha«  mucli 

pon-er  tbiin  opiates  to  prolon;;  life. 

[39l  Rolngeration  of  the  npirilti  takes  plaee  in  three  wnyg* 

'  rHpiratiun,  by  vapours,  or  by  alimeut«.     Of  these  the  fir<t 

[dn  bent,  but  moatty  nut  of  oiu*  power;  the  oecond  likewise 

[ftiDOg,  and  yet  iritliin  our  reach;  tbe  thinl  h  weak  and 

9XU. 

iOl  Air  rlrnr  and  pure,  tliat  ha^  nothing  fiiliginoiiit  in  it 
it  in  inhaled  inio  ihe  lung.'*,  and  not  much  ex{>o^ed  to  the 
I'a  rayn,  brat  condenses  the  i-piritft.  Such  air  is  found  either 
'dry  mountain  top5,  or  on  pUins  open  to  the  vrind,  yet  some- 
it  sheltered  from  tJic  sun. 
in.  With  regard  to  the  refrigeration  and  condensation  of 
sis  by  rnpours,  the  root  of  the  Di>era1ion  I  place  in  nitre, 
thing  s|>ccially  created  for  this  piirfwsc.  To  this  opinion 
led  by  the  following  considerations. 
Nitre  i«  o  kind  of  cold  aromatic,  aa  ia  apparent  to  the 
iltolf.  For  It  hife»  and  trie!  the  tongue  and  palate  with 
,  as  aromalics  do  with  heat ;  and  it  tn  the  only  one,  ais  far 
ve  know,  tliat  doe^  this. 

Aitnai>t  nil  cold  tlunn;s  (at  least  all  things  cold  properly, 

not  accidentally,  as  opium)  have  a  weak  and  poor  supply 

fpirit;    and,  on  tbe  other  hand,  thingH  full  of  spirit  are 

tall  hot.     Nitre  is  the  only  body  tbund  in  the  vegetable 

111  which  aboundit  with  spirit  and  yet  is  cold.     For  cam- 

;  which  is  full  of  spirit,  and  yet  pnxhiccs  tlic  cH'ccla  of 

refrigemtee  only  by  accident;  inasmuch  asi being  tlnn  and 

i  acrimony,  it  a»ai»ta  perspimtion  in  inflamoialions. 

In  Uie  practice  of  congealing  and  freezing  lluidn  that 

lately  come  into  use,  by  applying  snow  and  ice  to  the 

ferior  of  the  Tes^el,  nitre  ia  also  used,  and  no  doubt  oxcites 

strengthens  the  congelation.     It  ia  true  that  common  buy 
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MJt  is  likewise  ii^etl  for  t)iU  jHiqiose,  urliicli  ratlier  sqj 
ftctjvity  to  the  cold  of  tlic  enuw  tlutn  <jivc«  u  coldness  il«e1f;< 
bHTC  heard  howcvur  thut  in  hut  countries,  where  there  is 
Hiotr,  congelation  ia  [irodiioed  by  tiiire  alone;  but  this  I 
Dot  proved. 

45.  Quapon-der,  which  coiuUte  prinet|NiUy  of  nitre,  isi 
wliCD  tftken  in  a  draught,  to  inspire  courage,  and  to  be  often  i 
hy  soldicn  and  E«ilora  l>eforo  a  battle,  as  opium  19  b^  llie  Tu 

46.  Nitre  is  succcsafully  administered  in  burning  and 
IcntinI  fevers  to  TcUove  and  subdue  their  de^tnicttro  hcatj<. 

47.  Nitre  in  gunpowder  haa  evidently  a  great  aversion 
flame,  which  cntiaea  that  wonderful  blast  and  explosion. 

48.  Nitre  i»  found  to  be  as  it  were  the  spirit  of  the 
For  it  is  most  certain  that  any  earth,  thou<^  pure  and  uni 
nith  nitrons  matter,  if  itbe  so  laid  up  and  covered  as  to  be 
from  the  rays  of  the  sun,  and  ]iroduce  no  vi-gttable  maC 
will  collect  a  great  qnantity   of  nitre.      And  from  tfaiai 
appears  that  the  i>pin1.  of  nitre  is  inferior,  not  only  to  the  : 
oJF  animals,  but  ul^o  to  the  spirit  of  vegctnblc«. 

49.  Animals  that  drink  nitrous  water  cridently  grow 
which  is  a  sign  of  tlie  cold  in  nitre. 

50.  Land  is  most  enriched  by  nitrons  bodies;  for  all  maat 
!h  Ditrous,  wliloh  is  a  aign  of  tlie  apirit  iu  nitre. 

51.  Fn)m  this  it  appears  that  the  human  spirits  COD 
cooled  and  condensed  by  the  spirit  of  nitre,  and  made 
crude  and  \c99  eager.     As  therefore  strong  wines,  spices,  1 
the  lilcCr  icflamo  the  spirits  and  shorten  lite,  so,  on  the 
hand,  nitre  composes  and  restrains  the  spirits  and   tcndlj 
longevity. 

52.  Nitre  may  be  i&k^u  In  food  with  salt — ten  part*  of 
to  one  of  nitre ;  or  from  three  to  ten  grains  mu,y  be  mij 
morning  broths  or  draught*.     But  in  whatever  way  it  is 
if  it  only  be  iu  inoderalion,  it  is  very  beneficial  to  longevily. 

53.  As  opium  pliiys  the  princi^ial  part  in  oondemnog 
apirits  by  flight,  and  has  at  the  s-imc  time  its  less  powerful  I 
aafur  eubordlQatcs,  which  maj'  be  taken  more  frequently,  mi 
in  grenter  quantity,  as  was  before  mentioned ;  so  likewttfj 
nitre,  which  condeoBes  the  spirits  by  cold  and  (as  they 
now-n-dayg)  by  a  kind  uffretcotir,  haa  its  own  snbordinales. 

54.  All  things  which  have  a  somewhat  earthy  *mell, 
the  smell  of  j>nre  and  good  e^rih,  ktely  turned  or  dug. 
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iiiutes   to  nitr^.      Tlw   prmcijAl  of  tliMe  tre   bnragc, 
Isogue  de  tweuf.  biirnel,   atrawWrrr  ptnntj>,  »lniw- 
n>!i,  rn«j)bernc»,  raw  cucuml>en,  row  apples,  vine  Icavu, 
DC  biKis,  anil  riolei^. 

SS.  Next  to  Ihcw  come  tliose  which  Uavc  a  ocrtaiD  frr.ih- 
oTuiielt,  Willi  tt  certain  inclination  to  hi-jit.  jcinot  cntinly 
tio'id  of  that  coohog  property,      ^wh  arc  halm,  green  ritroi)9, 
oranges,  distilled  rose-water,  routed  pcar^,  and  pnlc,  red, 
auik  ro««c. 

S$.  It  sbould  be  observed  tttat  the  auborUiuates  of  nitre 
ber  the  inteotioa  better  in  »  mw  tb*n  m  a  cooked  state ; 
■UK  that  epiril  of  cooliiift  >e  (li*si[«itcd  by  fire.      They  are 

for?  bef^  taken  either  infused  in  lic)iiid,  or  raw. 
S7.  In  the  «amc  nay  aa  the  condcn:«ntion  of  the  epLrit  hf 
suhurdinates  of  opitim   ia  in  some  degree  perfunned  by 
nells,  wi  likewise  is  that  caused  by  tJie  iiulwrdinntca  of  nilre. 
herefuiL'  tli«  sntcU  of  the  pure  and  fresh  earth  in  fuHnwing 
plough,  or  digging  or  weeding,  in  an  excellent  composer  of 
I  spirits.     Leaves  falling  in  woodland  hedges  towards  the 
of  autumn,  and  most  of  all  dying   Mrawberry  leaves, 
}y  a  good  coolness  to  the  spirit*.     The  emell  of  violets, 
nwcra,  beaii-btiM»oins,  nwcL-t  briar,  and  clary,  taken  while 
are  growing,  is  of  a  like  nature. 
S8L  I  knew  also  a  noblcmoni  who  lived  to  a  great,  age.  who 
fy  morning,  dirertlr  he  awoke,  had  a  clod  of  frceli  earth 
beneath  his  nose  for  liim  to  sinetl. 
}Si,  It  is  certain  that  the  cooling  and  tempering  of  the  blood 
cold  things,  as  endive,  chicory,  hcpntica,  pui-slanc,  and  the 
e,  do  a»  ft  consequence  cool  the  9|>iriii4  also ;  but  it  U  by  a 
nw  and   indirect   process,  whereas    xapoura  opcmte   imme- 
ly. 

So  much  then  for  the  ooudcnftation  of  the  spirits  by  cold. 
third  procera  of  condeni^tJon  was  said  to  be  by  tluit  which 
I  call  the  soothing  of  the  spirits;  the  fourth,  by  tlie  rjnieting  of 
htir  alacrity  and  oTCi*-activily. 

60.    All    thing»  soothe   the    spirits    ftint    lire    plcnaiiig   and 

krndly  to  ttiem,  and  yet  do  not  excite  tliRni  loo  much  to  go 

lb.  but  oontrariwiee  induce  a  «tate  in  which  the  spirits,  being 

lit  were  contented  with  themselvefl,  enjoy  ihcir  own  aocieljr, 

betlike  tliemtielves  to  their  proper  centre. 

V  1 
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61.  Jf  you  recollcvt  tlie  tilings  l>«rore  act  down  u 

diuuks  to  opiiitu  ruiil  uitre,  there  ■«  uo  need  oF  further  u)(|ij 
on  tliis  (iubjcct. 

62.  With  rcgarf  to  the  quietinft  of  the  Tiolence  of  the  spa 
I  will  npcnk  of  it  presently  when  I  come  to  inquire  concur 
thoir  iiiotioiifl.     Mow,  tlicrclbrc,  having  e!p>kcn  of  the  condon 
tion  ii(  s]Hrits  (which  beUnij{s  to  the  bubstauc«  of  thvjn),  I 
to  the  degree  of  heat  therein. 

03.  The  heat  of  the  »pint«  ehould  be,  n»  wa«  eaici,  of  that 
which  ia  robutt  but  not  eager,  atiil  luvea  mtlier  to  unJvrn 
tough  iind  obvitiiiiite  part«  tha-n  to  curry  off  the  weak  and  t 

64.  AVe  naist  be  cautious  nboiit  spices,  wine,  atid  ett 
drink,  imd  use  ihcin  very  tciii|n!nitcly,  with  intervnU  of  nb 
ncnce ;  and  no  likcwiiic  with  regard  to  t^avory,  in-irjnram,  pcJI 
royal,  and  all  herbs  which  bite  and  burn  the  paUtc.     for 
supply  to  the  apiritd  a  hunt  Qot  operative  but  predatory. 

65.  Those  thAt  yield  a  rohuet  licat  arc  principally  elc 
|iane,  garlic,  carduun  UencdictuR,  young  watcreresa,  ftvt 
angelioa,   zedoary,  vervnin,  valerinn,  myrrh,   tipikcnanl, 
floffci*,  and  chevrit.     The  ii^c  of  liic^e  with  care  and  Jiul« 
RMtnetiineB  in  food,  soiuelitnes  in  medicinee,  will  sAtiefy 
operation. 

66.  It  la  fortunate  likeniso  that  t3ie  grand  optatea  are 
of  great  servioe  to  thia  operation,  in  that  they  yield  by  con 
ttition  8iich  a  hent  as  i»  desired,  but  can  «cnrcc  he  obtained,  I 
simples.     Fur  the  iutruduction  of  those  Intensely  hot 
(nH  sput^c,  pcUilory,  stjichy»-ngra,  dragonwort,  pistachio 
castor  oil,  aristolochium.  ojiopanax.  ammoniac,  gum  re^m, 
the  like,  ivbieh  ciinuul   be  taken  intemully  by  lhrui»elt 

■     to  counteract  the  narcotic  power  of  opium,  constitutes 
temper  of  medicine  ivliich  le  now  rec{uircd;  as  ie  welt  eliowal 
this,  that  therincum,  mithridalc,  nml  tJie  rest,  are  not  acrid 

B  di>  not  bite  the  tongue,  but  have  only  n  slight  bitlcmcM 
strong  )>cent,  and  only  betray  their  heat  in  the  stomach, : 
their  subae(|U(!nt  opprationii. 

167.  The  «cxun1  appetite  ofteu  oxctted,  but  seldom 
eomluces  likewise  to  ttiis  robu^^t  beat  of  the  spirits;  as  alsol 
some  other  ]xift9ionii,  of  wliii;h  I  will  appak  hereafter. 
much  frr  the  heat  of  the  AjMrita  in  relation  to  the  prolongatioi 
of  life. 
6b.  Of  the  quantity  of  the  spirits,  that  they   be  not 
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hennt,  and  given  tn  ebullitions,  but  nilier  slinlcd  aDd 
DiJfrate  (for  a  snmll  ftome  (Io««  nut  prcf  ao  much  w  n  Inrga 

'),  die  inquiry  will  be  sluvt. 

t9.  rtse^Tiijf  to  bo  approved  by  experience  that  a  eparo  Kod 
wet  P>-lh»«;oreAn  diet,  suoh  as  t*  prescribed  by  tlie  stricter 

m  of  mfinnfltic  life,  or  the  iiiflitutiunn  of  licnnitJi,  which 

■rtlcd  want  and  peniiry  aa  their  rule,  piwbicee  IonRe\ily. 

0.  To  this  kind  of  life  belong  WAtcr-drinkin^,  a  hard  coucli^ 
i  air,  n  apnre  diet  (that   i?*,  of  herbs,   fruit-",   Hc*h,   and 

1,  potted  and  salted  rather  thnn  fresh  and  hoi ),  a  hair  sbiii, 
lent  la&1io|7a,  fref|uent  wntchinga^  few  eetiAual  pk-atfurea, 
the  like.     For  nit  thcpc  cliniinii<h  the  Rpiritf  and  rrduce 

to  Fueh  a  quantity  as  U  only  etiough  for  the  otiicos  of 
;  wlieuee  their  depredation  ia  1cm. 

1.  But  if  the  diet  shnll  be  n  tittle  more  geneniun,  and 
lOut  ao  much  rigour  and  mortification,  yet  00  long  n»  it  ta 

olar  and  consiDtcat,  it  produces  the  nune  result.  For  in 
iikewisc  we  see  that  a  somewhat  greatrr  lliimr,  if  it  lie 
tdy  and  ealm,  consumes  less  of  \i»  fuel  than  a  enialler  fliimc 

u  blown  about,  and  alternately  ntrnn*;  tuu)  wcok.  The 
imen  and  diet,  of  Comaro  of  Venice  ha^  demonalmted  this 

,  seeing  that  for  bo  many  years  liu  ale  and  drank  l>y  cxurX 
gbt,    whereby  be    exceeded  100  years  of  age,  with    bid 

igth  and  ecn^cs  unimpaired. 

2.  We  should  likewise  take  care  that  a  body  fully  nourished, 
not  reduced  by  any  of  those  Bpnre  diets,  does  nut  neglect 

Asonablc  use  of  eexual  iutercour&c,  lent  tlie  spirits  grow  ino 
fkoA  fiofVen  nnd  destroy  the  Ixidy.  So  iniu'h  therefore  for 
nderate,  nnd  a?  it  were  frugal,  «inaiitity  of  soirits. 

3.  Xext  Itillows  the  inquiry  for  reatrainitig  the  motions  of 
pints;  for  motion  evidently  allernatcti  and  inflames  them. 

te  re-'lraint  is  effected  in  three  ways;  namely,  by  sleep, 
avoiding  strong  Ubour*  too  much  cxerctsc,  and  all  fatigue, 
hy  controlling  uncaey  affections.     And  first  concerning 

p. 

4.  Tlie  story  goes  tliat  Kpimenidot  ^lept  many  ycar«  in  a 

;  wittiout  neeiling  any  food;  (or  in  sleep  the  epirita  aro 
predatory. 

0,  Kx]«Ticnce  tells  us  that  some  animjilfl,  a«  dorniico  nnd 
',  i«leep  through  the  whole  winter  in  liolc*  and  oonicra ;  sueh 
er  lia»  sleep  to  >top  ^  it:d  c<m»iiiiiiption.     The  ?nuie  likcwiso 

T   'J 
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is  tliought  to  be  llie  cue  with  beu  and  drones,  tliough  some* 
times  deprived  of  tlieir  hone; ;  alao  with  butterflies,  and  flieb 

76.  SIl-cj]  after  dinner,  whvrcio  vapours  not  uap)euduig()rt 
being  only  ihc  tiret  dcwt  of  food)  rice  to  tbc  hciul,  i*  good  fe 

H     the  spirile>  but  bfld  and  |>rcjudicial  to  all  other  things 
relate  to  the  health.     In  extreme  old  a^e.  however  the 
princijile  hold^  with  regard  to  food  and  rilee[>,  for  both  «hoi 

■     be  takoii  fretiueiitly,  though  little  ut  a  lime.     And  at  the 
end  of  life,  mere  rest,  and  a  kind  of  perpetual  repow,  w 
especially  iu  tbc  winter. 

77.  But  tm  niodcmle  eleep  tends  tu  longevity,  so  much 
if  it  be  calm  and  undi^ttirbcd. 

78.  Tlie  procuret'9  of  calm  sleep  arc  violet^  lettuce  ( 
eialty  when  bmled),  syrup  of  dry  roses,  eaflroo,  balm, 
eaten  at  bedtime,  and  a  malmt^y  toat^t,  cf>iK'ria11y  if  fint 
in  musk  rose?.      It  uould  he  useful   therefore  tu  make 
some  pill  or  email  draught  of  ihcdc  compounds,  and  talM, 
famllL^rly.     Things  likewise  which  c.la<c  u[>  Brroly  the 
of  the  etomach,  aa  a  preparatiftn  of  coriander  seed,  qi 
and  ronft  pear^,  induce  sound  eleop.     But  nboT«  all  for 
men,  and  especially  for  those  who  have  strong  stooucbs^l 
drink  of  cold  water  nt  bedtime  is  beneficial. 

inli.o«i..n.         Of    voluntary    or    procured    ti-ances,  and 
thoughts  intent  and  profound  (provided  Ihcy  arc  not 
comfortable),  1  know  nothing  certain.     Tlicy  coutribute] 
doubt  to  this  intention,  and  condense  the  9pirit-<.  even 
powerfully  thiiii  tileeji ;    seeing  tbcy   lull  and  eu^p^nij 
Benses  as  much,  or  even  more.      Of  tliece   make  hu 
int|uiry.     And  so  mueli  for  sleep. 

79.  Witli  regard  to  motion  and  cxerciies;  fatigue  and' 
motion  and  exercise  that  is  too  rapid  and  violent,  as 
games  at  ball,  fencing,  and  the  like,  arc  injurious;  as  also 

I  exercises  in  whicl)  our  streiigtii  U  exerted  and  strained  to  I 
uttermost,  as  leajij up:,  wrestling,  and  the  like.     For  it  is 
that  the  spirits  being  diatrcs^d  cither  by  Bwiftness  trf"  lh«i 
lion  or  extreme  eftbit*,  become   afterward.-t  moru  active 
[•redntory.     On  the  other  hand,  exerciser  which  provoke  a ' 
lion  tolerably  Btrong,  yet  not  too  rapid,  or  rc<niiring  tlie  utlff- 
most  Rtrenglh,  nueh  as  dancing,  archery,  riding,  playiaj; 
bowls,  and  the  Hk",  are  not  injiu-ioun  hiil  rarhcr  beneficifll. 
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1 1  now  come  to  tii«  afluctioiis  aoJ  p«Hiooa  of  the  loind,  to 
which  of  them  are  |>rejudtcial  to  longevity,  which  prulit- 


80.  Great  jojrs  Ktt«nuatc  and  difTuac  the  Kpirita,  and  shorten 
);  ordinary  chccrfjIncM  etrengthens  ttie  spirits,  by  cnlling 

»ut,  and  yet  not  wasting  them, 
ill.  ^iiBUui  imprcAsioDa  of  Joye  ar«  bad  ;  rumiDaliona  ofjnya 
1^  memory,  or  opprcheosions  of  thctn  in  hope  or  imn^DB- 

are  good, 

82.  Joy  suppreased  and  sparingly  communtpjited  comfortH 
\  epiril«  more  than  juy  indulged  and  published. 
S3.  Grief  and  sadness,  if  devoid  of  fear,  and  not  too  keen, 
prolong  life;  for  these  contract  the  spirits,  and  are  a 
I  of  coudeuaalton. 
St.  Great  fears  shorten   life.     For  though  botli  grief  nod 
'distress  the  spirit,  yet  grief  causes  only  a  simple  contrac- 
rbereas  fear,  through  cares  respecting  the  remedy  and 
I  intermixed,  causes  a  turmoil  and  vexation  of  the  spiritd. 
jK*  Suppressed  anger  is  likewise  a  kind  of  vexation,  and 
the  spirit  to  prey  u[>on  the  juices  of  the  body.     But 
indulged  and  let  loose  is  beneBcial,  like  those  medicines 
induce  a  robust  beat. 
8G.  Envy  is  the  wordt  pasaion,  and  preys  on  the  spirits, 
again  prey  on  the  body.     And  it  U  eo  much  the  worse, 
it  is  always  st  work,  and  (as  they  say)  keejts  no  boU- 

87.  Compa-<»on  for  another  man's  misfortune,  which  does 
appear  likely  to  befall  ourselves,  is  good.     But  tha.t  which 
by  some  similitude  be  reflected  on  the  perwn  pitying  is 
i,  bccauAc  it  excites  fear. 

A  Il^ht  fhnmr  hurts  not,  because  it  fli^htly  contracts 
Itpirits  and  then  ditl'u&es  them;  nrid  therefcre  basbful  pereons 
t  generally  loog-Uvcd.     But  shoinc  for  a  great  dii^gracc,  nod 
long  contiou&nco,  contracts  the  spirits  even  to  suflbcatiuii, 
u  pernicious. 

69.  Love,  if  not  nnfurtunatc,  and  too  deeply  wounding,  is 
i  kind  of  joy,  and  is  subject  to  the  uinie  LawB  us  were  laid  down 

■>'>■- 

90.  Hope  is  of  all  afTeotions  the  most  useful,  and  contributes 

lust  to  jirolting  life,  if  it  be  not  too  often  dinippninted,  but 

ted  the  imnginntion  with  ihe  pro»iieet  of  gnod.     They  there- 
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fore  fflio  Mt  up  nnd  propose  some  definite  end  as  tlicir  msrL 
life,  and  coutiiiuallv  and  gradually  sdvaucc  therein,  ar« 
lotig'Hved ;  i»»t3muo1i  Oiitt  when  they  arrive  al  tlte  summit 
their  hopes,  and  have  nothing  more  lo  look  f()nvard  lo, 
cuinmoulj'  droop  and  do  not  long  survive;  so  that  fau|ie  a]tj 
to  he  n  kind  of  Ua/-Jot/,  which  tnay  be  spruud  out  over  a 
surface  like  gohl, 

91*  AdmirnUon  and  light  contemplation  arc  of  very 
effect  in  prolonging  life.  For  they  dctjiiu  tlie  8|pirit«  on  pi' 
aubjccte,  and  do  not  permit  them  to  hccume  turaukuOUSt 
quiet,  and  morose.  And  hence  all  contemplators  of 
,  who  had  80  many  and  such  great  wondcfB  to  admire,  aa 
mocritus,  Plato,  Pnmieuides,  and  Api:>Uoiiiii^  were  long>li< 
The  rhetorlcinns  likewise,  who  did  but  taate  matters  ligl 
and  busied  llicmttelved  rather  about  light  of  speech  titan 
durkuoHti  of  tluugti,  an  Gurtria^,  Prutaguro^,  I»oeratc«,  and  Se- 
neca, were  long-lived.  And  certainly  as  old  men  are  gewf 
rally  talkative  and  garruloux,  8o  tnlkative  [ter^nns  very  oAcB 
grow  to  a  great  age ;  for  it  betokens  a  light  cotitemplation,  md 
oue  tliut  docs  not  greatly  dtsLrcM  or  vex  the  «piritJ«;  whercM 
suhtJe.  ficulc,  and  eager  ia[|ulsitioa  shortens  life;  for  it  fatigixS 
and  prcvB  u]h>ii  ihe  ."[urita. 

So  mucli  then  for  the  inotjon  of  the  spirita  by  the  affcctjnol 
of  the  mind.  But  I  will  add  some  other  gcttcral  observatioaa of 
the  epirittf,  which  do  not  fall  uuder  the  preceding  divi»ioi. 

92.  Particular  care  ^huuld  be  taken  thiil  the  spirits  orr 
[too  often  diaaolved.  For  attenuation  preccdc.4  di^^tlution, 
the  spirit  once  attenuated  h  not  easily  recovereft  again  and 
denied.  Dissolution  Is  caui^ed  by  too  great  lahoun,  too  vi 
aficcttous  of'tlie  mtnd,  too  profuse  pcr^pi  rat  tuns,  too  large 
cuation.i,  warm  hiitbe,  and  intemperate  nr  unseasonable  ^. 
eution  of  lur^t;  also  by  too  many  cares  and  disquietudes, 
anxious  cxpeetutions ;  and  lastly  by  maHgnant  diseases 
severe  paimt  and  anguish  of  the  body.     All  which  should  {.*> 

Iiudeed  tbe  coiniuon  physiciane  advise)  be  u  fiir  aa  pwNUt 
avoided. 
93.  Tlic  spirits  arc  delighted  both  with  things  accBStMoi 
and  willi  UiingB  new.  But  it  coulributeii  woudcrfuU;  » 
preserve  the  vigour  of  the  spirits  if  wo  neither  uso  cuel'Wiwy 
things  till  they  •^hii,  nor  new  tilings  before  tve  feel  a  tiii!l' 
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m)  rigoroiu  appetite  for  Ihcm.  Care  and  judgment  tbere- 
«  Jiould  be  emjiIoTed  to  break  ofF  customs  before  they  he- 
me tircjiomc;  and  to  curb  the  desire  of  new  things  for  a 
luon  till  it  becomes  more  strong  iind  quick,  ^(l)r«(lver,  the 
lane  of  life  sfaoultl,  if  pcissible,  bu  so  ordered  that  it  niaj  have 
Bny  imd  various  rcstomtiotiH;  and  the  flpirita  umy  not  grow 
irjiid  by  [lerpctual  intercourse  with  Uic  »nine  thingx.  For 
lU^  Seneca'  said  well,  "  A  fool  U  vAvrayn  beginning  to 
r,*  yet  this  folly,  like  many  others,  contributes  to  loiijjcvity, 
94.  It  1!^  to  betibiiervcd  with  regard  to  the  .■t]iints(nlthuugh  the 
ntrnrT  course  be  couimonly  followed),  that  when  men  perceivo 
spirit^  to  be  in  a  gotid,  calm,  and  heultby  etute  (which 
y  W  known  by  a  quiet  and  cheerful  dii^imi^ition  of  uiiiid), 
Ay  tbould  cberiiJi  aod  out  ehuige  them  ;  but  if  the  spirits  are 
t  Atfturbed  and-  untoward  state  (as  will  be  ebowu  by  ^dne:'?, 
,  and  other  indispooitioa  of  mind),  they  should  at  oii<» 
lUne  atid  alter  ihcm.  J^'ow  the  spirits  are  continued  in  tho 
It  et\\v  by  rcftrJiDt  of  the  aircotion^,  lciii|»erancc  of  diet, 
KiDence  from  sexual  inlercour»e,  refraining  from  labour,  and 
ndcrate  rest.  They  are  overpowered  and  altered  by  the 
(nliwy;  namely,  by  violeut  afleotions,  profuse  feasting,  im- 
lodente  indulgence  of  the  Kexunl  appetite,  arduous  labours, 
UeBW  study,  and  butiiae^AS.  It  is  however  the  common  prac- 
Ik  i/  men,  when  they  are  the  most  merry  ami  beat  disposed, 
apjily  thirniselvcH  most  to  feasting,  hive,  labour,  contcnttuns, 
blbu^tnesB.  Itut  if  a  man  should  wish  for  long  life,  he  ought 
;h  it  may  seem  strange)  to  udupl  tlie  contniry  Bje'em; 
good  ftpirits  f^hould  he  rhcrinhcd  and  eoutinuod,  spirits  ill 

d  should  be  tliM'-hurgcd  and  altered. 

Vi.  Ficinus  days  well,  "  Xhtit   old  men,  to  comfort  their 

oit<i,  Bh'~>iild  frequently  recall  and  niminnte  on  the  acta  of 

circliildhood  and  youth,"'     Such  remvnibrnncc  is  no  doubt 

peculiar  recreation  of  ell  old  men;  nnd  hence  it  ie  thnt 

deUglit  in  the  M>eiely  of  their  old  i^i'hool fellows,  and  love 

nt  the  places  of  ihcir  educalioti.     VeRfHwiiin  indocil  htul 

feeling  so  alrong,  that  when  he  wiu  emperor  he  could  no 

ly  bring  hiiiisclf  to  change  his  fatherV  bnu^e,  hmiibic  llmugh 

was,  le^t  he  should  lose  t>ig)it  of  fiimiliHv  ubj<H;u  and  tlie 

ectioQ  of  hia  boybuud.     Kny,  be  used  on  holidays  lo  drink 
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out  of  a  wooden  cup,  tijiiicd  with  silver,  which  liod  belonged 
to  Ills  grninlmotlicr.' 

96,  The  ihJi)^  iibovo  all  othens  most  pleai^in];;  to  th«  sfiirili 
Ifl  a  continuul  advance  to  the  better.  V'oitth  and  miuihoo4 
should  therefore  be  so  ordered  a*  to  leave  new  cnrnforts  for  oU 
age,  whereof  the  principal  U  motlemte  re^u  An:)  therefor*  (M 
nivu  in  huuuiirable  placed  who  do  not  retire  to  a  life  of  leisuA 
oflTcr  \iolrncu  to  thcraselrcs.  A  remarkable  instance  of 
found  in  llie  case  of  Cassiodorus,  who  hud  so  much  aulhi 
with  tbc  Gothic  kings  of  Italy  that  he  appeared  to  be  the 
and  life  of  tlicir  afiairtf;  yet  afterward.^,  when  nearly 
yeara  of  age,  he  retired  Into  a  monastery,  where  he  lived 
ft  hundred.  Herein,  however,  two  cautions  are  required; 
that  they  do  not  wait  till  the  body  is  entirely  worn  oat  ml 
diseased,  for  in  eueh  bodies  all  change,  even  for  the  betta, 
accelerates  death;  the  otlier,  that  they  do  not  give  tliefluelw 
up  to  mere  inertness,  but  have  something  to  entertain  tk 
nuiids  Olid  thoughts  in  a  quiet  way  ;  f^r  which  the  best  kind  d 
amusemfut  is  reading,  niid  next  building  and  planting. 

97.  TjR8tly,  the  same  action,  endeavour,  and  labour,  whidb 
undertfllccn  cheerfully  and  with  good  will  refrenhes  the  spiril 
if  it  be  attended  with  aversion  and  dislike   preys  upon 
proatnitea  them.     It  will  tliercfure  promote  longevity  If  • 
either  so  tu'rangc  hia  life  that  it  (thnll  be  free,  and  pass  i»  I>B 
likes,  or  else  obtain  auch  command  over  bi^  mind  that,  ntm- 
cvcr  iiecesaity   fortune  nifiy   impose,   it   may  ratlicr  lead  tb*" 
dra<;  litni. 

yt!.  Xor  must  it  be  foi^ottea,  as  bearing  on  the  gov^mmeiil 
of  the  nff(3ctionR,  that  eepeoial  care  is  to  be  paid  to  the  mon^ 
of  the  dtomach,  chiefly  to  prevent  it  from  being  too  nvA 
relaxed.  For  this  part  ha*  more  power  over  the  alTccliotiii 
espedalty  the  daily  onc«,  than  either  the  heart  or  tlie  hrwai 
excepting  only  such  ns  are  caused  by  powerful  vapours,  as  a 
drunkenness  and  niehuiclioly. 

99.  8i]  mudi  theu  for  the  operation  upon  the  Kpirit«,  tint 
tJiey  may  retain  tlieir  youth  and  renew  tlieir  fre^^bncss ;  wfaid  * 
have  paid  tlie  more  attentioa  to,  because  physicians  and  otiiff 
ftulboi's  arc  mostly  silent  on  these  operutiono:  but  priucipsll.t 
because  the  operation  upon  tlie  spirits  fnr  the  renewiil  of  ttiQ* 

'  fiucbfli,  In  Vttjf.  S, 
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iest  wad  must  coinpeudiou*  way  U>  tlio  pruluiigntion  of  f 
And  !t  is  most  compciulious  fur  two  reasons;  the  ono, 
the  epirits  net  ciimp«n'Hiii]?-ly  on  ih€  bwly ;  the  other*  j 
Tspourx  and  uflVctmiiH  net  cumpcndiuualy  on  tho  apirite;  ( 
tbat  tlie««  go  to  their  eaj  as  it  were  in  a  straight  Unc,  other 
'ngs  more  circuitously. 


n. 


TOE  OPHUATtON    DfON  THfi  EXCLUSION    Ot   TUB   AIO. 

Tht  IJistory. 

I,  Exclusion  of  tiie  external  air  tends  in  two  waya  to  pro 
Bg  life.  First,  because  moat  of  all  things,  QCxt  to  the  in- 
nal  spirit,  the  external  air  (although  it  is  as  life  to  the 
uuati  epint,  and  coulributea  very  niuch  to  bealtli)  preys 
ion  the  juices  of  the  body  and  hastens  its  dcslecution  ;  whence 

exclusion  of  the  nir  conduces  to  longevity, 
3.  The  second  etleet  of  the  exclunion  of  the  air  is  much 
re  deep  and  subtle;  namely,  that  the  body  being  closc<l  up, 
not  perspiring,  detains  the  spirit  within,  and  turns  it  upon 
hatder  parts  of  the  body,  which  are  tlierebj  rendered  toft 
tender. 

3.  The  reason  of  this  process  Is  explained  in  the  desiccAtiun 
tnnnimnte  bodies.     And  it  may  be  uken  for  an  infallible 

iom,  ttmt  the  emission  of  the  spirit  dries  bodies,  hut  the 
lentioD  thereof  melts  and  softens  them.     And  it  may  be 
fther  asiiuiiied  that  nil  heat  properly  Eitrcuuatcaand  moi«teti», 
contracts  and  drie»  only  by  accident. 

4.  A  life  in  caves  and  holes,  where  the  rays  of  the  »un  do 
trr,  miiy  perhaps  tend  to  longevity;  for  the  air  of  itsc-lf, 

ited  by  heat,  hn»  not  niiicti  [wwcr  to  prey  upon  llic  bmly. 
crtainly,  on  looking  back,  il  appears  from  many  reinaius  and 
iiuneota  that  tlic  size  and  stattirc  of  men  were  anclcnily 
;h  greater  than  (hey  have  been  ^ince,  as  in  Sicily  and  *oiiio 
her  places;  and  e^ueh  men  generally  lived  in  caves.     Now 
lere  is  wmie  iiffinily  Ixitween  lengih  of  age  nml  lar^fiiesa  of 
ba.     Tbe  cave  of  Kpinicnidex  likfwiae  |>asteB  current  among 
e  fables.     And  I  suspeet  that  the  life  of  the  coliimnar  ancho- 
itea  wa*  something  like  the  life  in  caves,  for  there  neither  the 
Tn  of  the  ^un  penelrjled,  nor  did  the  air  admit  of  great  changes 
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iiicqunlitieft.     It  in  certain  tlial  IkMIi  the  Simeons,  IXuiiel 
Siibit.  and  other  eljrlite«,  were  veiy  long-lived.     Aliideni  flo>j 
churile^  likewise,  ^ut  up  within  vralld  or  iiIllAn,  lire 
fouiiH  lnng-li%-ed. 
H     5.  Next  to  the  life  in  cavce  ia  the  life  on  mountaiii& 

as  the  heiit  of  the  sun  docs  not  penetrute  inlo  eiivcs,  i^o  oa 
^  lopa  of  mtmntuins,  where   tUt'rc  io  no  n^HiTCtlon,  it  hu 
Bpower.     But  thia  uiuet  be  understood  of  mountains  where ' 
ihir  ii*  ciciir  and  pure;  that  iH,  where  from  the  dr}'nc«a  of  i 

tvallics  nii^  nnd  vapours  do  not  iwccnd ;  »s  in  the  mount 
that  eurrouml  Hiirbary,  where,  even  at  the  present  day, 
oficn  live  150  ycnrs,  as  I  Itnvc  obi<crTed  before. 
6.  Xuw  air  of  thid  kind  in  cares  and    mountainn  has  il\ 
\tA  own  nature  little  or  no  prcdntory  power.     But  air  ^tui^h  « 
ouni  ie,  rendered  predatory  by  the  heat  of  the  ettn,  sbooM 
as  much  tLM  possible  be  excluded  from  the  body. 

7.  The  air  U  kept  off  and  excluded  in  two  ways;  fii^tjbf; 
closing  tlie  pores;  secondly,  by  filling  them  up. 

8.  Closing  of  the  pores  is  iisaistcd  by  coldiicss  of  (he  ir 
it«elf,  by  nakedness,  which  hardcnit  the  »kin,  by  woaliing  ■ 
Cold  water,  and  by  afltringeat«  applied  to  tlic  skin,  aa  niiu>tidi| 
myrrh,  and  myrtle 

9.  But  this  operation  will  be  much  better  ecrved  hy  batlii, 
Bldora  used  however  (cspecudly  in  summer),  consisting  of  sudi 

Mtritigeiit  rainornl  waters  m  may  be  safely  applied ;  «i«h  « 
chalybL'atc  nnd  vitriol  watersj    for  these  powerfully  eontnttj 

Itlio  skin. 
10,   As  forfilling  itp  the  pores,  paints  and  «urh  like  thia 
uiK^tuous  «ubs(:iiicc#,  and  (winch  may  be  mfxit  nmvenieatl 
used)  oil  nnd  fat  things,  no  less  preserve  the  i^ubstancc  of  i 
hotly  tlinn  oil  colour*  and  vnTni^^li  prencrvo  wood. 

•  11.  Ttie  ancient  Hritons  painti^d  thein<ielveii  with  woad,  lal 
were  extremely  long-Hred.  'Hie  Hicts  likewise  had  the  sun* 
custom,  and  are  even  supposed  by  some  to  have  derived  tbeif 

•nonic  frum  it. 
12.  At  this  day  the  natives  of  Brazil  and  Virginia  dm  U 
IMtint  ttiL-niaelvcs,  and  ore  said,  especially  the  former,  to  be 
^vcry  long-lived;    insomuch  tliat  five   years  ago  the   Frrorfi 
^  Jesuits  nict  with  sonic  of  lliCin  who  romcuihered  the  buil'liwi 
of  Femamhurg,  wliich  hrtpiioncd  120  ycare  before,  they  being 
.llien  grown  up. 
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13.  Jutiannca  dv  Tcmporibus,  who  is  m'mI  to  haxc  renclieal 
B  age  orttirve  hundred,  nn  hving  ftfiked  how  he  hiul  i)Tr»erv(>(l 
inaelf.  Id  reported  to  have  aiia«cri;d,  *'  By  oil  without,  nnil 
iney  within." 

14.   Tlie  Irieh,  cspectftlly  the  wild  Irisli,  mc,  even  to  this 
*y,  very  l«ri;^-IivtTd.     In  trutJi,  Ihcy  eny  that  within  thrse 
year*  the  CuuntCM  of  Desmond  lived  to  MO,  and  flied 
teeth  three  Xiraea.     Now  the  Irish  hnvc  a  cuetom  uf  rtand- 
nakc^l  hef^>ro  iho  fire,  atxI  rubbing  and  ns  it  were  picklinf^ 
ifelvc«  with  old  tsdt  butter. 

15.  Thew  same  Irish  art:  accuFtomed  to  wear  shirtit  nnd 
linen    rubbed  witli   smfTrun,  n-bioh,  lliniigb   it   wn:*   inl  ri^hicvd 

prevent  putrefaction,  vet  I  coii«idcr  tcudg  to  lengthen  life. 

W  ^aflrou  it!  the  bust  thing  I  know  for  the  skin,  and  to  cHin- 

Wt  the  fleflh,  itecing  it  i^  h  wonderful  uitringent.and  hoK  be- 

idcs  an  oilines^  nnd  subtle  heat  without  any  acrimony.    Indeed 

remember  an  Englisliman  who,  on  crossing  the  Cliauoel  with 

bag  of  9»frn)n,  to  avoid  ]taying  duty,  carried  it  for  conreal- 

mt  around  hi?  etomnch,  and  although  before  he  bad  always 

very  »ca-«ick,  he  wm  this  time  quite  well  and  felt  iiu 

■ea. 

16.  Hippoeratea'  a/l%-i«eA  to  wear  clean  clothes  nest  to  tho 
in  winter,  but  foul  and  smeared  with  oil  in  summer.     The 

wliereof  appears  to  bo,  that  id  summer  the  epirila 
ino«t,  and  therefore  the  pores  of  the  ekin  ehould  b« 

17.  I  jod;^   therefore  that  to  anoint  the  skin  externally 
»tlh  oilj  either  of  olives  or  *wcel  almonds,  contributes  al>ove 

cirrj tiling   to   longevity.      The    ariuiiiling   should    take    plaoo 
morning  on  rising;  the  oil  should  be  mixed  with  a  llttJe 
It  or  saffron.     Il  ehouhl  be  done  lightly  with  wool  or  a 
r«ponge,  so  as  not  to  drop  upon   the  body,  bat  only  to 
and  moisten  the  skin. 

18.  It  b  certJiin  that  all  liquids,  even  those  of  an  oily  nature, 
fin  htrge  quantities,  draw  aometbing  out  of  the  botly  ;  but,  on 

other  hand,  io  >>inall  quantities  they  arc  absorbed  by  the 
dy.     Tlie  anointing  therefore,  04  I  «aid,  should  be  light,  or 
'  shirt  ibelf  should  be  smeared  with  oiL 
10.  It   omy  peHuip«  be  objected  that    this  anointing  with 
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oil  hew  recnmmendt'd  (tlioH^h  it  ha»  never  been  n^ed  by 
selves,  and  tins   bc^n  Icll  oft'  hy  the  IlalinnB)  wm  {onaei 
t  itniliar  tu  Otu  Gruoks  and  Kmiiani;,  »nd  part  uf  tli^ir 
and  yd  tJiey  were  not  more  long-lived  than  the  men  of 
age.     But  to  _tlii»  it  may  be  justly  answered,  tliat  oil  was  i 
used  after  bnlhing,  except  ])erfaaps  by  the  athletes;  and 
baths  are  :iji  contrary  to  this  operatjou  as  anoiniings  are  fav 
able  to  it;   lor  the  former  oi>cna  while  the  latter  ckices 
pores.      Ilntli^  tHerefore,   uithoiit   siibeequeni   anointing, 
vury  bud;  but  atiuinting  wtiliuut  bathiog  very  good. 
thi«  anointing  was  prartJacd  rather  aa  a  hixury,  or  (to 
ill  il«  haul  liglit)  for  the  e«l.e  of  henlth;  and  with  do  reli 
to  loEigvvity.     Therefore  they  at  the  eawe  time  u«cil  pr 
ointments,  which,  tbouf^b  agreeable  and  pletUKiDt  io  themadi 
are  hurtful  to  tluB  intention  by  reneon  of  t3ieir  heat ;  ao 
Virgil  wa«  right  in  itpenking  of  the  Ufle  of  caE}iii  as  corruf 
the  u«o  of  clear  oil,' 

20.  Anoimiag  wltli  oil  in  winter  contributes  to  healtli 
rxnluding  the  cold;  in  flnmmer,  it  helpH  to  detain  the  V[ 
and  prevent  the  dissotntion  of  them,  and  to  repel  the  foroe^ 
the  air,  whieli  is  then  inosi  predatory. 

21.  Anointing  ivith  oil  being  one  of  the  most  ]Kiwrrfa1  < 
rations  tu  ttdvniioe  longevity,  I  have  thought  it  right  t« 
aome  cautionn,  lest  it  endanger  the  health.     These  arc 
in  number,  answering  t4>  the  I'mir  inounvcnicncea  which 
follow  thereon. 

;l!2.  The  first  inconvcuicnce  is,  tlint  by  keeping  in  p« 
rations  it  may  engender  difteasea,  fromexcrcmentitioaahnmoun 
The  remedy  to  be  employed  for  this  is  by  put^cs  and  clyrten. 
»o  that  a  proper  <li*c]i«rgc  may  be  obtained.  For  ii  is  certu" 
libftt  discharge  hy  p€r8]iiration  is  mostly  good  for  the  health, 
■bat  bnd  for  longevity.  But  moderate  purgatives  act  upon  dw 
humours,  and  nut  as  perspiration  doe«,  upon  the  flplrlta. 

23.  The  second  inconvenience  is,  that  it  m.iy  make  the  htit 
but  and  inflamed.  For  the  spirit  being  thwl  in  and  prevent*" 
from  perspiring  U  more  fervent.  The  remcily  for  this  is  a  'li'' 
mostly  of  a  cooling  niiture,  and  medicincis  with  cooling  ]**■ 
pcrllcs  to  be  tnken  at  certain  times.  But  of  tlie«e  I  will  pc^ 
aently  inquire  in  the  ojieratlon  u^Km  the  blood. 

*  Nrc  ntla  llqiilill  curtumiiUur  luni  ollrL^CeMy.  U.  4tC 
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31.  Tlic  Uilnl  ioconrcnicnce  ia,  that  it  niay  oppre^  the 
Ikd,  Fur  all  closiug  of  tlie  pores  cxteniallj'  Btriltes  back  tlie 
opoun,  oud  lends  tlicm  to  the  head.  Thin  may  be  complctety 
nsedicd  by  purgatirH,  e^peciall^:  elyetera,  by  fimily  clo^Dg 
t^  mouth  of  the  stomach  with  astringents,  by  combing  ftod 
nbbtng  the  head,  mad  alfio  washing  it  with  convenient  lie«  to 
(uue  tin  exhalation,  and  by  not  neglecting  gDoU  and  uuituhle 
aertUc  lo  creat«  a  slight  perspiration  from  tlie  skin. 

m.  Tint  fourth  incnnvHiiipnce  in  a  more  wil>lle  evil ;  namely, 
tbtt  the  spirit  deuiiied  by  ihe  closing  of  the  [jores  uiay  po»- 
■Uy  multiply  ittft-lf  tuu  much;  because,  when  it  does  not 
(mpf,  and  new  Bpirit  ia  bring  continiially  genemted,  the  npirit 
Incrtaies  loo  much,  and  nmy  thus  becoinc  more  prediitory 
oBtbe  body.  Bui  this  a  not  exactly  the  case;  for  all  spirit 
(llocb  like  flame  is  fanned  by  motion)  by  being  nhut  up 
iccomee  languid,  and  therefore  Icsa  artive  and  lees  able  to 
pnpigBte  ileelf;  holler,  no  doubt,  09  flame  is,  but  elow  in 
mmion.  But  this  inconvcnicacc  uleo  may  be  remedied  by  an 
occasional  mixture  of  cooling  medicines,  as  roses  nnd  myrtle, 
with  the  oil.  For  all  hot  things  arc  to  be  absolutely  avoided, 
M  vts  observed  with  regard  to  cinnamon. 

96.  It  i*  likevrioe  beneBcinl  to  wear  next  the  ekin  garments 
which  have  in  them  something  uncttiona  or  oily,  and  not 
waterj",  for  they  draw  less  out  of  the  body.  And  in  this 
respect  woollen  gnrmcnts  are  better  than  linen;  nt  lenRt  it  is 
certain  in  ilic  spirits  of  odours,  that  Rcentcd  powders  lose  their 
smell  mucli  soimer  in  linen  than  in  wooL  Linen  therefore, 
Iboi^li  pleafant  to  llie  touch  and  in  respect  uf  cleannem,  ia  to 
be  suspected  for  this  operation. 

27,  llie  wild  Iri.'^h,  when  they  are  taken  ill,  do  nothing 
tnorc  than  take  tlie  eheet«  off  the  bed«,  and  wrap  themselves  in 
the  blankets 

86.  Some  assert  that  they  deiived  much  benefit  to  their 
I  b«4lth  by   wearing    under  their    shirts,    and    next    the    ekin, 
drawers  and  wai^tcjftts  of  *cArlot  flannel. 

29.  It  should  be  observed  aUo  that  nir  aceustomctl  to  th« 
Ixidy  preys  upon  it  le^ifl  than  new  and  frequently  cbiinged  air; 
and  therefore  poor  people,  who  always  livo  at  home  by  their 
own  firendes,  and  do  not  change  their  abodes,  are  generally 
long-lived.  But  for  the  other  npemtion^  ]  esteem  n  change 
of  air  to  be  liencficial,  eepeeially   where  the  spirilB  arc  not 
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altogellicr  eln};];tBh;  but  a  menn  ahoiilc]  be  n^ed  lliat  miir 
meet  both  ca^es-  And  this  miiy  b«  done  hy  changinj;  oiirl 
pince  of  abode  At  stat«d  times,  at  the  foor  seftsons  of  thai 
year,  to  suitalile  localities;  that  so  the  body  may  neither  Ira-| 
Tol  too  much,  nor  rest  too  long  at  home.  And  so  luucli  for 
nperalioQs  by  exclunion  of  the  air,  nnd  avoiding  its  pred3tD7 ' 
ncliou. 


m. 

TBE   OFCRATIOX   UFON   TIIK   HLOOD,  AKD  TQE  nEAT>  WHlCflJ 
CREATES  BLOOD. 

Tfie  History. 

1.  The  two  ^uK'^etiurnt  operationti  are  as  it  were  the 
vene  of  the  two  ]in?ceding,  nnd  are  ntlnted  to  them  as  pasuve 
to  octiveg.  For  the  tn-u  preceding  tend  to  make  the  »pirit 
the  air  less  depredatory  in  thi-ir  actions;  t]ic  two  latter  to 
make  the  blood  and  the  juice  of  tlie  botiy  Icm  liable  to  be 
preyed  on.  But  ax  the  hluud  is  that  which  irrigates  the  juic 
iiad  mombcnt,  anil  prepares  them,  1  will  place  the  opci 
upon  the  blood  firvL,  nud  give  three  precepts  concerning  itj 
being  few  in  ntimbcr,  but  of  great  cfficai-y. 

2.  First,  there  is  no  doulit  but  that  if  the  blood  be  brought 
to  a  cooler  temper  it  will  be  the  le^  easily  diseipated.  But 
aincc  cold  iliing*  taken  through  the  mouth  agree  ill  with 
many  of  the  other  intentions,  it  will  be  bettor  to  find  some 
other  thinj^s  that  are  free  from  these  ineunveniences ;  and  these 
are  two  in  nuniher. 

3.  The  one  is  the  use  of  clysters,  especially  in  youth,  not 
at  all  purgatlre  nr  abiit«r^ent,  but  only  cooling  and  slightly 
iiperient.  Of  those  the  be*.t  are  mnde  from  the  juices  of 
lettuce,  purslane,  hepatica,  the  greater  houselcek,  and  the 
mucilngc  of  the  seed  of  fleawnrt,  with  oome  mtld  opening 
deeoetion,  and  llie  niisture  of  a  little  camphor.  But  in  old 
age  let  houseleck  and  puralouc  be  omitted,  and  the  juice  of 
borage,  endive,  nml  the  like  be  substituted  in  tJieir  place. 
Anil  let  the  clysters  be  retained  as  long  as  possible,  Ihat  is,  for 
an  hour  or  more. 

4.  The  other  is,  tlic  nsc,  cupecially  in  summer,  of  fresh  watur 
hs,  only    just   lukewarm,   with    no    emollients  at 
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!^  mi?rputT,  milk  nnd  the  like;  but  rnthcT  with  a 
i.:<ntity  oT  DOW  wSev  mul  rosea. 
J.  But  the  chief  [Mint  and  novelty  of  the  thing  that  I  lulvics 
i  -  tills ;  Wforc  batliiny  anuint  the  body  wiih  oil  inixed  with  ^omo 
il. likening  eubjtancp,  that  the  cuoUog  pmpcrly  mny  he  rMeived, 
tlie  water  repelled,  and  yet  ihc  pores  of  llw?  body  may  not  b« 
aliut  too  closely.  For  when  tJic  external  cnM  nhuu  up  the 
body  Bti^>ngly,  it  id  no  far  from  promotiug  colducss,  tlutt  it 
frreo  preveata  it,  and  cxcitee  heat. 

6.  Bliidders  filled  vritli  dccoctioo^  and  oooling  juicct,  and 
^pliod  to  tlte  abdomen,  produce  a  Bimilnr  ctlcct.  For  tliis 
also  is  a  kind  of  bathing,  n-hcrc  the  body  of  (he  liquor  U 
isioiitly  excluded,  and  ooly  the  cooling  property  received. 

7.  There  rcmaiaa  the  third  precept,  whioh  rehiteii  not  to  tho 
cjoalitj,  bat  to  the  subetaDce  of  the  blood-  to  make  it  more 
finn,  less  easily  diMipated,  and  leas  Bubject  to  the  beat  of  the 
a^iiriL 

8.  There  »  oo  oonfidence  at  the  present  dny  in  the  use  of 
ddcnf  or  filings,  or  powdur  of  jwarl*,  genu*  and  coral,  or  the 

',  except  so  far  m  they  mny  mliafy  the  preaent  ojtcnitinn. 
ainly  as  tlie  Arabs,  firc-cki',  and  mfHlcme  have  nttribiitcti 
powers  to  Uicsc  medicines,  it  would  eeeiu  that  tliere  mtut 
aomething  in  irhat  oo  many  men  have  ])rovcd  and  obM^rvcd. 
lyiog  affide  therefore  all  fantti^tic  notions  concerning  tbcni,  t 
y  bcUevet  that  if  wmvthing  oould  bo  infused  in  very  eraall 
u  into  the  whol«  substance  of  blmtd,  over  which  the 
of  the  spirit  and  heat  hIhiuW  have  little  or  no  power,  it 
id  stop  not  only  all  putrefnction,  but  arcfuction  likewiae, 
•od  be  very  efTcelual  in  priJonging  life.  In  this  however 
end  cautions  arc  rc(|uir<Hl.  Firat,  that  the  piirtinlc^  lie  re* 
Sliced  lo  ati  extreme  fineness;  (secondly,  tlint  tsucti  hard  and 
•olid  things  be  free  from  all  malignnnt  ijiinliticK,  Icet  when 
tlicy  arc  difjierdcd  and  concealed  in  tho  vein^,  (hey  work  i<oiuc 
lnucbief;  tbirdly,  that  ihcy  bo  never  taken  with  food,  nor  so  ua 
to  remain  long,  Lcet  they  create  dnngcrouii  obetructions  about 
the  mesentery ;  fourthly,  that  they  be  uaed  seldum,  Icat  tliey 
itc  and  collect  in  the  veins. 

9.  Let  them  th(>refore  be  lakcD  on  an  empty  atomiich,  in 
while  wine  mixed  with  a  little  oil  of  ulmunds,  and  uae  bodily 
exerciic  immediately  after  the  draught. 

10.  For  thn  mmplni  which  may  satisfy  this  operation,  tliree 
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will  be  «noiigti ;  namely,  gold,  |>cartH,  ami  coraJ.     For  all  mi 
txU  except  ^Id  liave  some  pernicious  quality  in  thetr  Totilill 
part,  neither  can'  they  be  beaten    out  so  finely  b«  gold-Ua 
An<l  transparent  and  gloaa-likc  geine  I  diidikc,  as  I  eaiii  bc£ 
r>r  fear  of  corroeion. 

11.  Dut  in  my  opinion,  Oie  safer  and  more  effeelual  ne 
would  be  the  ue«  of  woods  id  infa^iom  and  dccocttona; 
these  have  power  cnongh  in  them  to  give  firmneee  to  the  blo<^ 
jct  liave  not  the  eame  danger  of  catuting  obstructions, 
they  are  moat  to  he  commondEMl  hoeaiute  tJiey  may  be  taken  I 
mealn;   whence  they  will  obtain  an  ea«ier  entrance  into 
veins,  and  will  not  pass  ofl'  with  the  refuse- 

12.  The  woods  suited  for  this  purpose  are  sandal,  oilc,] 
vine;  for  I  reject  the  hotter  woods,  and  auch  aa  are  at 
reninnufl.     Yot  to  these  I  may  odd  the  dry  and  wooi]y  etalkil 
rosemary,  which  is  a  shrub  aa  duR>1>le  as  many  trees;  and 
wise  the  dry  and  woody  etulke  of  ivy,  but  not  in  autllj 
quantity  as  to  create  an  unplcasAOt  taste. 

13.  Let  these  woods  be  taken,  either  buUed  in  broth*,  I 
infused  in  new  wine,  or  beer,  before  it  hns  settletL     Ifi 
broths  (as  in  the  cnfe  in  guniiiciiin  and  the  like),  let 
always  be  infused  for  a  long  time  before  tliey  am  botled,1 
the  firmer  part  of  the  wood  as  well  lui  tlie  looser  may  be  i 
out.     Aith-wnntl,  though  used  for  cupii,  I  r^ard  with  susinod 
And  so  niucl)  for  the  operation  upon  tlie  blood. 


IV. 


THE  OPERATION  VTOK  THE  JDICE8  OF  THE  BODT. 


The  History, 

1.  Tliere  are  two  kinds  of  bodies,  as  hw*  h«en  obsei 
the  inquiry  concerning  inanimate  bodies,  which  are  con 
with  difficiitty;  namely,  the  hard  and  the  fat;  as  apfieini 
nu-tiila  iiud  stunL-5,  in  oil  and  wax. 

2.  The  opcnition  therefore  must  lend  to  make  tlic  jnic 
the  body  eomewhat  bard;    and  likewise  eonicwhat  fatty 
moist. 

3.  Hnrdaces  ia  caused  in  three  waya;  namely,  by  oltioNl 
a  firm  nature,  by  cold  condensing  the  ekin  aud  flceh,  ud 
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^tfcm  fermoDting  ftad  biodtDg  Uic  juicc^  tlutt  Uicy  be  not 
oft  aaii  frothy. 

4.  Alimeat  «hAiild  be  of  a  nAlnro  tbtt  i«  lcw>t  m^ily  dissU 
■ted;  M  beef,  pork,  venison,  gtmt,  kid,  swan.  goo»«,  ninl 
vod-fngeon,  (especially  if  tbe  fli'sh  be  >ilighlly  xultod),  isUt  ami 
rifd  fish,  p.hee«c  rntberold,  and  tlie  lika 
6.  Oread  made  of  o&lmcal,  or  with  a  mixture  of  peas  in  it, 
'  rje  or  barley  bread,  is  more  solid  than  wbcatcn  brcnd. 
nd  in  whcaten  bread  that  which  has  more  of  the  bran  in  it  ia 
ore  ftolid  tlian  that  made  of  fine  flour. 

fi.  Tlic  inbabitant«  of  the  Orkneys,  who  tire  on  snlt  fi»h>  and 
i-eatcn  in  gtncral,  are  long-lived. 
i7<   Monkfi   and    hcmiiti>  who   lived   sparingly  and  on  dry 
irore  generally  long-lived. 

Pur«  water  Ukewifie,  drunk  often,  tsflkes  the  jnicea  of  the 
ly  IcM  frothy.     Bat  by  r«i*on  of  tho  dallocm  of  the  *pirit 
in  water  is  certainly  not  very  penetrating),  the  mixture 
littlp  nitre  with  tlie  wnti?r  would  I  think  be  useful.     And 
ucli  fur  tlic  firmnei-g  of  aliment. 
ft.  AVitI)  regard  to  the  condeni<>ntioa  of  the  ekin  aud  I1e«b  l>y 
,  persons  living  in  the  open  air  nro  genemlly  more  long- 
tJuiu  ihode  living  in  the  house;  and  the  iuhabitantjt  of 
countries  than  thow  of  warm. 
0.  Too  tniich  clothing  cither  in  bed  or  on  the  l>ttck  relaxes 
body. 

11.  Wiu-hiii^  in  cold  water  is  good  for  longevity;  the  use  at 
baths  bad;  of  butJiiug  in  aetriogcnt  mineral  waters  I 

c  spoken  before. 

12.  With  rrgard   to  exercise,  an   inactix'e  life  manifestly 
iors  the  fle^  sod,  and  iioMly  diR^ipated ;    wherejts  strong 

',  without  too  great  {Ksrspiration  w  fatigue,  renders  it 
and  conijiact.     Exereii^e  also  in  eotd  water,  no  awiniming, 
good,  and  as  a  general  rule,  exercise  in  the  open  air  ia 
than  under  cover. 

13.  Of  iViciiona  (which  are  a  kind  of  exercise),  seeing  they 
her  call  forth  tbe  aliment  than  burden^  I  will  speidc  after- 
rds  in  their  proper  place. 

l-l,  Now  therefore  liaving  spoken  of  the  hardiiciie  of  tho 

CeSi  I  come  to  their  oilincss  or  moistncs^,  which  is  a  tnnri: 

rfect  and  powerful  intention  than  induration,  eecing  it  bait 

tnooovenience,  nor  injurious  ettect.     For  all  things  which 

0  9 


292 


TRANSLATION  OP  THE 


relAta  to  the  hnrdncsa  of  the  juices  are  of  such  a  nnture  tba^ 
while  they  prevent  the  vute  of  aliment  they  idm  hinder 
repair  thereof;  whence  ihe  wme  things  are  at  the  same  tin 
favourable  anil  hurtful  in  longerit/.     But  ihiDga  whicli  yef\ 
tain  to  make  the  juices  ro5cid  are  ailrantageous  in  both  vijsi 
far  ihey  reuder  the  aliment  at  once  less  easy  to  1>c  diseipalc 
and  more  ea^y  to  be  repaired. 

15.  But  when  it  ia  said  that  the  juice  of  the  holy  ehould 
made  fat  and  roscid,  it  must  not  be  undcrbtood  to  meaa 
obesity  or  visible  fat ;  but  a  deirinef^  dill'used,  or  (if  you 
mdicnl,  in  the  very  eubdtance  of  the  body. 

1(t.  Again,  let  no  one  imagine  that  oil,  or  the  fat  of  roes 
tiv  mitrrow,  engender  tlitnga  like  tliemeelves,  and  Rattfify  Uu, 
intention ;  fur  thin^  on<!e  made  perft-ct  do  not  retara  to 
fi»me  Htate.      But  the  noiiriidiment  should  be  such,  as 
digestion  and  maturation  to  generate  an  ollinesa  id  the  jmcea 

17.  Again,  let  no  one  imagine  that  a  tactat  of  oil  or  bt 
itMlf  ia  diflicuU  to  dissipate,  but  tlmt  in  a  mixture  with 
thiogH  it  docs  not  retain  the  eamc  nature.     For  as  oil  by  H 
ia  much  longer  in  waating  than  water,  so  likewise  it 
much  longer,  and  dries  much  elofrer  on  pupcr  or  liaeD;  ul 
observed  before. 

1 8.  For  making  the  juivea  niscid,  roast  or  baked  mcata  utl 
tji'ttcr  than  boiled.     All  prejwmlionfl  of  mejit  with  water 
biid;  beside!^,  nil  in  extracted  more  abundantly  from  dry 
tlian  from  moiiit. 

19.  In  general,  a  large  use  of  sweet  thingo  U  good  for 
operation  on  the  body ;  aa  sugar,  honey,  sweet  almonds,  pit 
apples,  pititachio  nutf>,  dates,  raisins,  currants,  figs,  and 
like.     And  uu  the  contrary,  all  acid  and  very  salt  or 
things  arc  opposed  to  it. 

20.  Nor  let  mo  be  thought  to  favour  the  Moniclucaiu 
their  diet,  if  I  recommend  a  frequent  use  of  seeds,  nut*,  a" 
roots,  in  meats  or  their  pre|)amtion9 ;  jiincc  nil  broad,  whii^  i^ 
the  firmament  of  all  food,  is  made  cither  of  eccda  or  rootfl. 

21.  But  above  all  tilings^  this  operation  de|)ends  niMt  on  tW^ 
nature  of  tlie  drink,  which  a  tlie  vehicle  of  food.    Let  iherefofli 
the  drinks  in  uae  be  Hublle,  yet  free  from  nil  acrimony  andacidllTt 
ns  are  iho^c  wines  which,  as  the  old  woman  says  in  PlauUu'* 
*'  arc  tuutidesa  witli  age,"  and  beer  of  the  same  kind. 

'  PluuL  t'oNiulut,  AGO. 
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23.  Mead,  1  imngine,  would  not  be  bad,  if  stiong  and  old ; 
11  tJoce  all  honey  haa  some  aciiltty  in  it  (ua  may  be  eccti  by 
e  coiToaive  iralcr  that  tbt:  clitiiiiieltf  extract  from  it,  wKich 
a  evcQ  di^dotvc  mvtiile),  it  would  be  better  to  make  a  similar 
■ink  with  eugar,  not  lightly  iofiwcd,  but  incorpomtcd  oi  fimily 
honey  in  uivad,  and  keep  it  for  a  year  or  six  monlhs;  so 
t  the  water  amy  Io»e  ita  crudtlyj  and  the  eu^ar  may  ae- 
rire  subtlety- ' 

23.  Age  in  wine  or  liquor  engenders  subtJfly  in  the  i>arta 
Uie  liquor,  and  acrimony  in  the  spirits;  whereof  ihc  fii"»t  is 

Dcficiat,  the  second  hurtfuL  To  avoid  therefore  tliis  com- 
tioD,  put  into  tJie  cask,  before  the  wine  hag  ^ctilcd  at  all, 

piece  of  M'ell-boilcd  pork  or  vcmson,  that  the  epirita  of  the 
may  have  something  to  prey  upuu  and  devour,  oud  thereby 
their  pungency. 

24.  In  the  same  way,  if  beer  were  to  be  brewed  not  only 
the  gToini  of  wheat,  bnrlcy,  oat^,  or  f6*»,  but  should  like- 

have  about  a  third  part  of  roots  or  fat  pulpn,  aa  potato- 
Ms,  the  ])ilh  of  artichokes,  burdock,  or  any  other  aweet  and 
Eulent    root'',  1   conceive  it  would   be  n  drink  much  more 

docivc  tu  longevity  than  beer  made  eutirely  of  f^ruin. 
iS.  All  tilings  wliich  have  very  fine  partD,  and  yet  have  nn 
rimnny  or  pungency,  are  very  good  in  i^ea^oning^      Au^ 
eh  »  property  18  fouud  to  exldt  to  som :  few  floweni,  ajj  ivy 

en,  which  infused  in  vinegar  arc  even  plejiKint  tu  Uie  ta«te; 

igold  flowers,  which  are  used  in  broths;  and  betony  flowere. 
ihIm  much  for  the  operation  upon  the  juices  of  the  body. 

V. 
X  orEBATioH  crosr  the  bowels,  to  send  fokth  rns 

ALIMENT. 

7A«  Ilittory. 

I.  Of  the  thioga  which  comfort  Uir  principal  viscera 
hicb  are  tho  seats  of  digcfftion),  the  etoiniicli,  liver,  heart, 
brain,  for  tlie  pro|>cr  performance  of  their  functions 
hereby  aliuical  ta  dbtributcd  into  the  ports,  the  epirits  are 
Irued,  and  rcparfttion  of  the  whole  body  w  accouipliaiied), 
uiro  from  phy^tdam,  ami  their  de«criptioot)  and  adTicce. 
2.  Of  the  eplecu,   gull,  kidneya,    ruescntcry,  entrails,  and 
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lungfl  I  make  do  meotion,  w  they  are  only  members  fDinii'tcr' 
ing  bi  the  princijKiL  Aod  though  in  treating  uf  health  tltcj 
fiometimeR  come  under  eepetaal  conRidcratiun,  because  \iicy 
are  auhjcct  to  their  own  di«cn«c3,  which  if  ihuy  he  not  ci 
attack  likcwi^  tlic  priocipal  viscera ;  yet  for  proIonf^ti< 
life,  repair  of  the  body  hy  aliment,  and  rclnrding  the  atrophy 
old  age,  if  digestion  and  tho  pritieiiwil  Ti(«;era  are  in  a  goolj 
otate,  the  rest  will  commonly  work  eatistactorily. 

3.  From  the  medical  books  which  handle  the  comfoi 
and  preserving  the  four  princljjul  tnciubcrs,  each  person 
wlGCt  for  himself  the  diet  and  t>yiitem  suited  to  hie  uwn 
state.    For  preservation  of  health  generally  requires  teiniwr 
medicines;  but  length  of  life  is  to  be  looked  fur  (iram  a  [ii 
diet,  and  a  regular  order  of  nutrient  medicines.      1  will  h<«l 
however  net  down  a  few  of  fhcm,  ncUtcting  the  betit. 

4.  Tlie  ritomach  (which  \s  the  master  of  the  hounc,  M 
say,   upon  wliowj   strength  all    the    othtr  digcatious  d 
slioidd  be  80  fortified  and  strengthened  aa  to  be 
warm  ;  firm,  not  looic;  cleAn,  and  not  charged  with 
humours;   and  yet  (seeing  it  is  flupjHirtcd  by  itself  rather 
by  the  vcine)    never  ahitolutply  empty  or  fasting;    Itutlf, 
ahuuld  bo  kept  in  good   appetite,  for   ap[>elite  ubarpcns 
gcstiun. 

9.  I  wonder  how  it  is  tJiat  the  practice  of  taking 
drinks,  which  win  common  among  llic  nncient^,  lia»  fallen 
disu!*e.     I  knew  a  very  eminent  ]>hysician  who  at  dioDer 
supper  would  swallow  exceedingly  hot  soup  with  great  avidi 
Hud  Boon  aficrwnrdd  wish  it  were  Pctm-neil;  "  for,*  said  he, 
did  not  want  tlie  soup,  but  oidy  the  warmth." 

6.  I  conceive  it  very  bcucficiiU  that  the  firat  draught  at  ei 
per  of  wine,  beer,  or  wliatevcr  drink  a  man  uses,  b©  taken  l»t 

7.  Wine,  in  which  g'jld  ha3  beeo  quoncbeJ,  I  think  gow-l 
once  in  &  mctil.  Not  that  I  believe  that  the  gold  han  snr 
H[)erial  virtue,  but  hcciuise  I  know  th:il  the  quenching  cl  w 
metid.-i  in  any  liijunr  jjives  it  a  [Kiwerful  ajflringency.  And 
select  gold  lor  tliis  purpose  bccanse,  Inwides  the  astringMicy 
which  I  want,  it  leaves  no  other  metallic  impression  behind. 

8.  In  the  middle  of  a  nifal  I  conceive  sojw  of  bread  dijiftd 
in  wine  to  be  hctt^M-  than  wine  hy  itself;  especially  if  tlic  wine 

which  the  sop  is  dipped  contflin  an  infnaon  of  nwemarj  anJ 
itron  rind,  n  tlh  »  little  sugar  to  make  iu  jMtds  slower. 
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9.  Qqidom  Are  certMiUy  good  for  strengthening  the  itoDucii} 
,1  ia  my  opinion  they  would   he  better  u*ed  in  conscrrea, 

arc  made  of  stmiaed  Juice  and  sugar,  tlian  in  their  solid 
Hate,  because  they  load  the  etomoch  too  mueb.  Theae  oon> 
Krtee  after  dinner  ore  best  taken  alone,  but  before  dinner 
vith  rinegar. 

10.  llie  beat  simples  for  the  stomach  are,  rosemary,  ela* 
Ounpone,  tna^tich,  wonuwood,  sage,  and  oiioL 

11.  I  apjirove  of  taking  pill^  of  aluc^,  inutlch,  and  sntfron, 
before  dinner,  ca|>cciuUy  in  winter.  Dut  thu  aloe  should  not 
Only  be  ofkeo  wsahed  with  rose-water,  but  ateo  steeped  fuf 
•oae  boura  in  viaegar  in  which  gum-dragon  has  been  di»- 
colved,  and  afUrwards  in  fresh  oil  of  sweet  almonds,  before 
H  U  mnile  into  pilLk 

12.  Wine  or  b«er,  with  an   infusioD  of  wormwood,  a  lilllo 
ndueunpane,  and  yellow  aandiU  wood,  'ib  good  nt  times,  and. 

ipecially  io  winter. 

13.  In  8inumer,  a  drauj^ht  of  trbite  wine  diluted  with  straw- 
(ny  water,  iu  which  a  very  fine  |)owder  of  pearU  and  of  the 
tib  (^  crawfiHhp  and  (what  may  Heem  odd)  a  little  chalk, 
ire  been  infiued,  refreeties  aiid  strengthena  tbe  stomach  ex 
icdiagly. 

1-1.  In  general,  all  morning  druughta.  (euch  as  are  commonly 
ted,)  ol  cooling  lhiitgi),usjuiceit,dccuctiuni',  whuytbarlty-Wiitcr, 
nd  the  like,  ore  to  be  avoided;  and  nothing  which  in  purely 
dU  ahould  be  taken  on  an  empty  stomach.  Such  Itiinge,  if 
Meaaary,  are  better  taken  five  houre  after  dinner,  or  uoe  hour 
ftcr  a  U^ht  brcukfaaL 
15.  FrciineDt  fasting  is  bad  fur  longevity.  All  tliirst^ould 
kewiae  lie  avoided ;  and  the  stomach  should  be  kupt  clean, 
Dl  always  moiet 

IR.  Frvah  and  good  olive  oil,  In  which  some  mitliridate  has 
'  Wn  dbaoKed,  rubbed  on  the  eplne  uppiwite  the  mouth  of  tlio 
ftoaiach,  conifurta  tlie  xtnmach  wonderfully. 
17.  A  Butall  bag  of  w-'irlot  wool,  stecpal  in  rough  wine,  in 
myrtle, cilroo  riud,  and  a  Little  gaifron  have  been  infused, 
ly  be  always  worn  on  the  stomach.     So  much  therefore  for 
which  comfort  tlie  f  tomnch  ;    ulici-etu  many  of  the 
useful  in  other  opcrationa  are  likewise  benelici&l. 
Tt«  liver  only  requires  to  be  kept  free  from  heat,  or  dry- 
from  obetruction;    for  (liat  d"«W)lutioa  of  It,  wUwb 
o  t 
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generates  water;  humoura,  is  a  regular  d'ueaee.     But  tlie  i 
two  are  induced  by  age. 

19.  Tbv  thiiige  duacribed  la  the  operation  upoo  (be 
arc  likcwUc  of  the  greatest  luc  here ;  but  I  will  select  tad  i 
a  lew  more. 

20.  Let  wine  of  aweet  pome^^natM,  or  if  that  cannot  I 
hwl,  n  fresh  cxtmction  of  their  juice,  be  talccn  in  tbe 
with  some  sugar,  a  little  fresh  citron  peel  being  put  into 
gl(i88  into  wliich  the  juice  1ia8  been  sqiieeze<1,  and  tbree  ori 
whole  cloves;  and  let  tUi^  be  cuntiuued  &om  February  tol 
end  of  ApriL 

21.  Let  watcrcreases  be  used  io  preference  to  all  oLiter  1 
but  jouitg,  not  old;  and  let  tbem  be  taken  cither  freeb,  tfl 
soupe,  or  io  drinks;  and  cext  to  them  scurvy  grass. 

22.  Aloe?,  however  washed  and  cnrr^cted,  are  bad  for  i 
liver,  and  therefore  should  never  be  taken  onlinnrily.    Rhnl! 
on  the  otlier  hand  ia  good  for  the  liver,  if  three  cautioni 
obaerved  j  fimt,  to  take  it  before  f<md,  lent  it  be  too  drjriu^t 
leave  mime  trace  of  afitringency  bebind  it ;  secondly,  to 
for  nn  hour  or  two  in  firesh  oil  of  almonds,  with  r<iK>i 
before  it  is  Infused  elsewhere,  or  given  in  ita  substance;  tiii 
to  take  it  alternately,  at  one  time  simple,  at  aootbcr 
birtar  or  a  little  bay-salt,  lest  it  only  carry  off  the  lighter  ] 
un<l  make  tbe  imuia  of  humoura  dtill  more  stubborn. 

23.  I  approve  of  wine,  or  a  decoction  of  ateel,  being 
thrice  or  fotir  times  a  yenr,  to  clear  away  the  more  powerf^ 
obstTUCtions ;  provided  however  that  it  be  alwnys  preceded  I 
two  or  three  apoonfiful  of  fresh  oil  of  sweet  almotids,  and  be  I 
lowed  by  motion  of  the  body,  e^pmially  of  tbe  arms  and  stasidbj 

24.  Lifjnids  sweetened,  and  that  with  ftome  fatne*?,  an ' 
special  service  tt>  prevent  the  arefaclion,  ealtness,  |mrchiqg. 
abort  the  old  age  of  the  liver ;  eapecially  if  they  be  well  iao 
[toratvd  with  age.    Let  such  be  mutle  of  IVuiis  and  sweet  rooWTl 
ait  wine  and  drinks  of  raieinit,  jnjiibes,  dried  tigs,  dates,  parAup 
bulbous  root^,  potatoes,  luid  the  like,  with  sontetimea  a  inixti 
of  liquorice.     A  drink  aL»u  luudc  frooj  iudion  curu  (which 
call  miiize)  with  a  mixture  of  sweet  tilings  is  very  beneficii 
It  is  to  bo  ubsorvvd  however  that  this  intention  of  preMTvii 
tbe  liver  in  a  certain  aid  and  fat  state  i^  much  more  jiowi 
tlian  the  other,  which  only  relates  to  the  oiioning  of  it. 

eods  rattier  to  healtli   tluu  length  of  life;   except  tliat 
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obrtnictkiD  that  pordicti  the  Utct  is  oa  prejudtcUl  as  the  other 
icinds  of  ^refaction. 

35,  Kootfl  of  ciiicory,  sptiuge*  and  beet,  stripped  of  their  pith 
Rftd  boiled  in  wat«r  lUl  Lbcy  are  kndcr,  with  a  third  ]i»rt  uf 
wino,  and  uecd  as  common  salade  with  oil  nod  vinegar, 
to  be  recommended ;  a*  also  are  the  bud«  or  stallu  of 
the  pulpa  of  nrtichokc«,  burdnck-root*  properly 
led  and  prepared ;  and  in  spring  time  brotlis  niKdc  of  the 
ung  leaves  of  tlie  vine  and  gr<.-eii  blndes  of  whe«U  So  mtHih 
tiiercfure  for  Mtreugiheniog  the  liver. 

26.  The  heart  receives  the  most  benefit  or  injury  from  tlio 
■ir  ire  breathe,  from  vnpours,and  from  the  pas«ion».  And  manj 
tt  the  obacrvatiuns  nmdc  before  concerning  tbe  spirit?  may  be 
tniuferrcd   hither.      The  undigeiited  mass  of  oordiaU  which 
Imt(  been  colIcctt.'d  by  phynclaiia  is  (^  little  u«e  to  mr  inten- 
tion; but  antidotes  to  poisona  may  be  applied  with  ecund  judg- 
■WQl  to  strcnglbea  and  fortify  the  hcArt,  fcipecially  if  they  aro 
kS  a  kind  which  dues  not  «o  much  divtroy  the  pwidinr  nntiire  of 
ejmiAon  a«  ciiaUc  tlie  heart  and  Hpirili^lo  resist  poison  in  gene- 
L  With  respect  to  cordiala  consult  the  table  drawn  up  before. 
17.  The  gofidness  of  the  air  in  places  is  better  distinguished 
rexpericuct^  lli&u  by  signs.     I  cunsidor  it  to  be  best  in  pUlnii 
■t  ■»  thorouglily  exposed  tu  the  wind ;  if  the  soil  is  dry,  and 
1  not  altogether  pjin-hcd  or  Randy,  and  growa  wild  thyme,  a 
ind  uf  marjoram,  and  Aome  scattered  p1iinl«  of  culamint ;  iind  is 
entirely  Irt^vlesn,  but  intt:r)<{Nrr»ed  wilh  some  groups  here 
there  fur  eluide;  and  where  the  ewcet^liriar  biks  a  musk  and 
Ooatic  smell.     Iliver«  I  consider  injurious,  unlets  very  smai), 
IV  and  gravelly. 

2H.  The  morning  air  is  ecrtainty  more  invigorating,  though 
e  evening  is  preferred  for  enjoyment  and  delieaey. 
^3.  Air  stirred  by  a  gentle  wind  is  I  consider  healthier  tlian 
aim.     The  best  is  a  wind  from  the  west  in  the  morning, 
d  fVom  the  north  in  ihe  anemoun. 

30.  Iklourn  arcvi^ry  good  to  comfort  the  heart;  not  however 
It  a  good  smell  is  the  privilege  of  a  good  air.  For  as  some  airs 
i  very  pedtilential,  which  do  not  »uell  so  ill  as  others  that 
t  leas  pernicious,  so  on  the  other  hand  there  are  airs  must 
tlthy  and  favourable  to  the  spirits  which  hnve  either  no 
ell  or  one  not  so  pleasant  and  frsgnmt  to  tlio  sense.  In 
ucral,    where   the  air  is  gtK>d,   accuI^   bhuuld  only    be    uigcd 
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ooeasonaUy ;  for  a  coatbual  odour,  though  of  the  hcil  ki&l,  j 
aomewljAt  oppressed  the  epirLt& 

31.  or  ftll  odoura  I  rccoromcnd  (m  I   have  intitnnted 
fore)  tliOM  of  pkuta  growing  and    not  gullicred,   and  tel 
in  the  open  air;    such  as  those  of  violets,  piolcg,  and  gill; 
flowerii,  benji-blosaoma,  llme-fluwers,  the   dust  or  duwen 
vii)C!«,  clary,  the  yellow  wnllflower,  musk  rmea  (for  other : 
when  growing  give  outliltlo  smell), strawberry  plant !>,e»pecia 
when  dying,  sweet-briar,  especially  la  early  spring,  wild 
and  lavender  flower? ;  and  in  hot  countries.  oraugcH,  dt 
myrtle,  and  laurel.     We  ought  therefore  to  walk  or  ait  ■■ 
tlie  hreatha  of  thvav  plauls. 

32.  To  CDUititrt  thr  heart  cooling  odours  arc  better  than 
Th«  beet  fumi;;atioD  thereforo  in  tlie  moraiaf;  or  the  oooi 
hentfi  \a  by  thniwing  an  equal  proportion  of  vinegar,  roie-« 
and  stning  wine  on  a  hot  iron  plitt«. 

33.  Nor  let  mQ  be  thought  to  he   Bacrificing  to  Motil 
Eiirtli,  if  I  rocomniend  in  diji}»^ing  or  ploughing  to  pour  a  qu 
tily  of  gen«rou»  wine  upon  the  soil. 

34.  Pure  orange-flower  water,  with  a  slight  infusion 
rose-water  and  fragrant  wine,  lulialwl  through  the  owtriln 
inserted  by  a  sjriLigc,  like  an  errhinc,  is  good,  if  not 
too  often. 

35.  Maatication  (though  we  have  no  betel)  and  holding 
the  mouth  niioh  things   oa  cliccr  the  iipiritd    is  very 
though  it  be  done  coutioually.     Moke  therefore  grains  or  lit 
cnkeit  of  ambergria,  mu^k,  lign-aloes,  lignum  rhodium, 
root,  and  roses;  and  let  them  be  made  up  with  ro^e-v 
which  had  pa^^ed  through  a  little  Indinn  bnl^am. 

36.  The  vapours  ari^iiiig  from  things   taken    internally 
fortifv  snd  chprlsli  the  heart  ought  to  liave  three  pr<i|)erti(i 
They    ought  to   be  friendly,  clear,  and  cooling.      Wiinnth  i^ 
vapours  i»  bad;    and  wine  il<>eir  which  h  supposed  to  In* 
only  a  boating  vapour  is  not  entirely  devoid  of  an  opiate 
pcrty.     Those  vapours  I  call  clear  which  have   more  vsp 
thon  exhaliition,  and  are  not  at  all  Biaoky,  aooty,  or  oily, ' 
nioirtt  and  uniform. 

37.  Among  that  u»elc«s  coUcctioa  of  cordials  there  ore  a  I 
di  should  be  used  for  diet ;  above  all  nmbcrgris,  aaflron,  i 
grain  nFherrocii,  oftlie  hotter  kinds;  and  of  the  colder kir 
>"oote  of  buglo«s  and  borage,  citrons,  »wcet  letnone,  and  appla. 
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Qdi  alao  ftod  peorU,  used  in  the  wny  I  have  mentioned,  mny  do 
•Hue  good,  aoC  only  in  the  veins,  but  also  in  th«ir  poHPage,  and 
laiiie  region  of  the  heart;  nsmety,  by  cooling,  without  hnving 
tay  Boxioua  proiwrty. 

3^  I  am  not  euUrely  witliout  faith  in  the  virtue  of  the  bezoar 
ilooe,  for  there  have  been  ma.ny  trialR  of  it ;  yet  it  shoiilil  by 
dl  means  be  tAken  to  such  a  wiiy  m  to  conimunicttte  it«  virtue 
■Hat  eaiiily  to  tlic  npiritiL  It  abuuld  not  tliurefure  be  used  lo 
Bot^  syrupy,  rose-wfltcr,  nor  the  like,  but  only  in  wine,  cin- 
nauMUfnuter,  or  distilled  liquor  of  that  kind,  and  that  noit  hot 
or  strong,  but  weak. 

39.  Omceraing  tlic  afTectionn  we  liave  already  inquired. 
I  will  utily  ndd  ihli!  unu  remark,  tliiit  every  p'eat,  coQfitant, 
and  u  llicy  say,  heroic  desire,  strougLlnjus  and  enlarges  the 
powers  of  the  heart.     And  eo  much  concerning  the  heart, 

40.  With  regard  to  the  brain,  where  the  court  and  uoivcraty 

of  the  animnl  spirits  is  heiil,  the  former  in<iujriep  concerning 

o|jiiini,  nitre,  and  their  sul>on3injite8,«iuI  the  mcann  for  inrlueing 

(|uiet  aleep,  have  some  relation  thereto.     It  is  certain  nUo  that 

tlie  braiu  is  ajt  it  were  under  the  protection  of  the  Btoinach, 

anJ  therefore  the  things  which  comfort  nod  fortify  tho  Monmch 

^y  consent  assist  tlic  braio,  and  tnay  be  transferred  to  tliia 

l^nce.     I   will  oild  a  few  remedies,  three  external,  and  one 

tntcmal. 

41.  I  recommend  bathing  the  feet  at  least  once  a  week  in  a 
Uth  made  of  lye,  bay  salt,  sa^e,  eaniioinile,  fennel,  eweet  mar- 
joram, i<pikeiiard,  and  the  leaven  of  green  iuigelJeiu 

42.  I  recoiitoiend  a  fumigation  every  morning  of  dried  rosc- 
^^^KBLjity  bay  twigs,  and  lignalocs;  for  eweet  gumo  oppress 

■  43,  There  aiuH  he  great  cnrc  not  to  apply  hot  things  to  the 
~  head  externally  ;  such  ao  all  kinds  of  epiecs,  not  even  exeepling 
tlie  nuUneg.  For  these  hot  things  we  would  bring  down  to 
the  BoleH  of  the  feet,  and  there  alone  apply  them.  A  light 
anointing  of  the  head  however  v,  ith  oil,  roses,  and  myrtle,  with 
a  little  italt  ami  MttFron,  ]  approve. 

•44.  Hemcntboring  what  1  have  snid  before  concerning  opiates, 
nitre,  and  the  like,  which  ao  powerfully  condense  the  npirit*, 
I  do  not  tliink  it  would  be  amiit^  if  once  a  fortnight  three  or 
four  grainu  of  csHtor  be  taken  in  a  morning  broth,  wilh  a  little 
■iigcUcaMcd  and  ciJaniue  aroiuaticus.    Fur  llic»u  buthittrengtheil 
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'the  bntn,  and  excite  in  that  density  of  the  substance  of  tin 
apiritB  (frh'ioh  is  so  noceeenry  for  loogcvity)  vivacity  and  tigcKtrJ 
of  motinn. 

45.  With  respect  to  the  oomforteni  of  the  principal  viscc 
I  bsvc  jtropt)<)cd  those  thingn  which  are  both  proper  and  chtuo 
lutd  which  may  be  safely  and  conveniently  trantft^rrMl  to 
diet  and  eystom  of  life.     For  variety  of  medicines  it  the  chi 
of  i^orance ;   and  if  H  be  true  accordiag  to  the  proverb,  it 
"  many  diuhe*  have  made  many  diseases,"  itia  not  less  true 
many  medrcinex  have  tootle  few  cures.     And  so  much  for 
oi)eratiun  to  ttend  forth  the  aliment  from  the  priooipol  viftoenLJ 
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TIIK  OPEKATION    UPON    THE   £.\TeilIOR  TA&TO,  FOB  Tl 
ATrBACTlOK  Or  ALIUKKT. 

The  History. 

1.  Althongh  n  good  digestion   performed  by  the  int 
parta  is  the  principal  thing  for  perfect  alimentation,  yet 
actions  n(  the  eKteriur  |iartfl  shuulil  also  concur.     And  as 
internal  fncnlty  sendn  forth  and  extriidRit  the  nourii^IimcQt, 
outward  faculties  should  attract  and  seize  it.     The  weaken 
the  digestive  faculty  is,  the  more  need  'm  there  of  the  aid 
concurrence  of  this  faculty  of  atlraetion. 

2.  A  strong  attraction  of  the  luitwanl  parts  is  prinripallyt 
cited  by  motiLni  of  the  body,  whereby  the  parte,  being  ws 
and  cumfortcd,  invite  and  attract  the  nourishment  morebria 

3.  The  greatcet  care  must  be  Ukcn  however  that  the 
htiat  and  motion,  which  call  forrh  the  new  juice  to  the  lac 
bcrs,  do  not  at  the  same  time  exhaust  the  member  too  muchi 
that  jitico  with  which  it  wai^  before  moistentxL 

4.  Frictions,  espccinlly  in  the  morning,  are  most  DseM' 
thiii  intention;  but  let  thig  friction  be  always  followed  by  I 
light  anointing  of  oil,  leat  the  rubbing  of  the  outward 
should  make  them,  by  pnrnpinilion,  cflotc  ami  exhausted. 

5.  Exereiie,  by  which  the  parts  rub  and  chafe  themselves,  il 
the  next  beat  thing  lo  friction,  provided  it  be  moderate  nnd(i* 
hoM  been  said  hcfwre)  noithcr  nipid,  n'-r  k»  the  ulinot^  etrcngtlii 

lur  to  lassitude.     Uut  in  thit),  as  wt:Ll  as  in  friction,  there '» 
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'  saoM  rcnsoD  and  cautioa,  that  the  budy  do  not  perspire  too 

Wlierefore  exerciae  U  better  in  the  o]jcq  air  than 

cr  coTor;  and  better  in  ^ntcr  than  io  eumiuer.     Again, 

ctton  i»  not  only  to  be  employed  when  exercise  is  over,  u 

fncttoQ,  but  in  the  more  violent  cxerclMB  it  is  likcwieo  to 

I  osei)  both  ut  the  bc^Dning  md  at  the  end,  as  ntbleteti  do, 

'6.  In  order  tliut  exercise  may  dissolTo  as  litde  as  |io!uible 

the  spirits  or  the  juices,  it  should  not  be  taken  on  nn 

olutcly  empty  stomacb.  Wherefore,  as  exercise  may  neitlii-r 

ifeikcn  on  a  full  stomach,  as  being  very  injurious  to  henltb, 

'On  an  empty  one,  as  being  no  les.s  iojurioujt  to  longevity, 

I  monung  repast  should  cou^idt  aot  of  oieiliciace,  or  draughts, 

lainnSi  or  figs,  or  the  like,  but  simply  of  meat  and  drink, 

iigb  in  a  vcrj  light  and  moderate  quantity. 

I.  Kxercisea  to  distribute  the  juices  over  the  body  should 

all  Uie  members  equally;  not  (as  Soeratea  eays)  that 

>Ugs  should  move  and  the  arms  reat^  nor  the  contrary;  but 

;  all  the  gnrta  should  share  in  the  motion.     Tt  is  of  gjeat 

I  also  for  longevity  that  the  K»dy  should  never  remain  lung 

I  ibe  flame  postare,  but  should  change  it  «very  half  hour  at 

ft,  except  during  sleep. 

fl.  Things  used  for  mortification  may  be  transferred  to  vivi- 

lioa ;  for  liur-abirta  and  flagellations,  aud  all  irritation  of 

outn-ard  parts,  strenglheo  tbtir  attractive  power. 

9.  Curdaa  rccommendji  the  applicAtion  of  nettles  even  in 

of  melancholy ;  but  I  have  no  experience  of  tlie  effiaicy 

of,  and  1  have  some  suspicious  that  thu  pui«unuus  r|uiililifs 

'lh«  nettles  would  by  frequent  applicatioua  create  itches  and 

di^'ases  of  the  skin.     And  so  much  fur  the  attraction  uf 

It  to  cbc  exterior  parts. 

VII. 

OPEHATtON    UPON   THE   A1,!MEST,   FOU    TIIK    INSINUA- 
TION  TIIKKROIT. 

The  History. 

1.  Tlie  saying  which  forbids  m.iny    dlihes  is  fur  a  censor 
than  a  pliysiciuo.      Or  however  it  may    be  good  fur 
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the  preaemttun  of  liealth,  yet  it  is  prejudicial  to  loo^vilyJ 
bmtiuie    tho   various    anfl    sorapwhnt    heterogcneoud  miitoin] 
of  nliuicnU  GdA»  a  better  and  quicker  |)a««igc  into  the  ran 
and  juices  timn  a  eiuiple  and  liomogeneons  diet  does,     lie 
BiiIeK,  it  1u9  fpceat  power  to  excite  the  ap|ictite,  wliich  is  the 
npiir  of  the  digestion.     I  approrc  therefore  of  a  varietur  udj 
frequent  change  of  food  suited  to  tlie  seasons  of  the  year, 
other  circum;!t»nce». 

3.  The  doctrine  likewise  that  racatA  should  be  eiraplc,  witli 
saucci,  IS  a  simplicity  of  judgment;  since  good  and  wcll-cbM^B 
sauces  are  the  most  healthy  preparations  of  food,  and  c<Matn-^ 
bute  both  Ut  health  and  lon^crity. 

3.  Witli  mcai^  hard  oC  digestion,  strong  liquors  and  saaeei^ 
that  penetrate  and  pierce  sboijd  be  used  ;  with  light  food,  oO 
the  other  hiiod,  thin  Hquorri  and  fat  sauces. 

4.  llesides  my  former  wlvice  to  take  the  fimt  draught  »^ 
Clipper  warm,  I  recommend  everyone  likewise,  as  a  preparation 
for  the  stomacli,  to  t»k«  hulf  an  hour  bef*^ire  meaU  a  gooo- 
druiightofwIiiiteviT  drink  he  is  accustomwl  to,  hoi,  and  a  little 
spiced  tu  gnitlty  the  ta«lc. 

5.  The  preparation  of  nieat»,  bread,  and  drinks,  if  it  be  well 
ordered  and  n.greeable  to  this  intention,  i^  of  vory  great  iui[Hirt- 
ance.  And  although  it  be  a  thing  mccbanical  and  eavouring 
of  thfl'lcitchca  and  the  cellar,  yet  it  ia  wortli  more  Uiau  the 
fables  of  gold,  precious  stones,  and  the  like. 

6.  The  moistening  of  the  juices  of  the  body  by  a  moi«t 
preparation  of  aliment  is  a  cbiUlieh  affair;  it  may  be  of  use 
in  the  heat  of  illneF^es,  but  is  directly  oppose«l  to  roscid  ali- 
mentation. Boiled  food  therefore,  for  this  intention,  is  far 
inferior  to  roast  or  b;ikod,  or  the  iJke- 

7.  Meat  should  be  rousted  before  a  quick  fire,  and  doom 
quickly ;  not  before  a  slow  Bre  and  done  slowly. 

»8.  All  ftolid  mratA  should  he  Ui^cd  not  entirely  fre^h,  but 
inewhat  salted.  And  simple  i^ll  should  be  taken  sparingly, 
'  not  nt  all,  at  meal^i  fur  salt  dit^tributos  itself  much  better 
hen  incoqroratcd  in  tlic  meat  than  when  taken  by  iteclf. 
9.  Various  and  good  mode^  of  Bti*epin;t  and  infusing  ficeb  in 
proper  li(|Uors  before  roasting  should  br  brought  into  use;  Oft 
similnr  methods  are  ijometimes  employed  before  baking,  and  in 
tlie  pickling  of  «tme  fi^ih. 

10.  The  b<'ating  and  striking  oi  meat  before  it  is  dressed 
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iaoe«  a  great,  eflect.     It  id  nolcnowled^ed   that  plicamnta 
{lurtritlgesi  killcH   in  liiLwking,  and   bucks  nnd  «tag«  that 
ive  been  banted  (unless  tho  cnune  bsH  been  too  long)  are 
'better  flaroar.       Some   fi^b  likewise  nre  better  for  being 
and  beaten.     Hard  and  rough  \M;are  and  some  other 
nf  fruit  become  sweeter  by  Aquccziiig  and  [)red.<lug  thctu. 
vruuld  be  good  also  to  intrndace  n  custom  of  beating  and 
sing  tbc  harder  kinds  of  llesh  before  they  are  put  to  the 
And  thi)<  will  be  one  of  the  bc«t  prcpanitiona. 

11.  Hrcad  a  little  learetied  and  very  little  eoltcd  ie  tbc  beet. 
h  liliould  be  baked  in  an  oren  well  heated  and  not  too  alow. 

12.  The  preparation  of  drinks  snitcd  to  longevity  mny  be 
Dpri^d  in  one  precept.     Of  wiiier-drinkers  there  i»  no  need 

)  speak ;  for,  ae  has  been  said  ekewhcrc,  eucb  a  diet  may  con- 

ue  life  for  a  certain  time,  but  can  never  prolong  it  (o  any 

It  extent.     But  in  other  epiritiioufi  liquor*  (us  wine,  beer, 

Dtod,  and  the  like)  the  one  thing  to  be  aimed  at  and  observed 

the  mm  of  all  ta  In  ni»ki:  thi;  jiarl*  of  the  liquor  n«  fine  and 

'  s|)int  OH  mild  as  pn^-tilitc.      And  it  will  be  diiliciilt  to  cfluct 

I  by  age  alone;  for  (hat  makea  indeed  the  parts  aomcwhat 

■fine,  but  renders  the  »ii!rilM  much  atronger  and  (ihurper; 

therefore   I    have  already  iidvi;^cd  (he  int'iipitm  of    eorao 

.fub^tAocc  in  canka,  to  restrain  the  acrimony  of  the  epirile. 

re  is  lUtfO  another  wny,  without  infusion  or  mixture;  which 

,10  keep  the  liquor  in  perpetual  agitation,  cithi^r  by  water  or 

carriaji^e,  or  by  banging  the  ve^ela  on  ropes  and  idiaking 

tm  daily,  or  other  similar  proceeiscs.     For  it  U  certain  tlkat 

nch  local  motion  refines  the  piirt^,  fl.nd  in  tlic  mean  time  so  fer- 

[niCDt«  the  epirita  in  them  tliat  lliey  li:ive  no  leisure  to  turn  to 

itodity,  which  is  a  kind  of  putrefaction. 

13.  In  extreme  old  age,  food  onght  to  be  so  prepared  as  to 
[k  almost  halfway  to  chyle.  Distillations  of  meat  are  mere 
I  felly;  for  Uic  best  or  nutritive  part  does  not  rise  in  vapours. 

14.  The  incorporation  of  im-at  and  drink  before  they  meet 
jia  the  slomacb  ie  a  step  towards  chyle.     Take  cliickcn»  there- 

Ibra,  partridges,  pbeaeantJ,  and  tlielike;  boil  them  in  water  with 
ft  little  salt ;  let  them  be  then  eloftned  and  dried,  nnd  afterwardi 
[infused  in  new  wine  or  beer  that  is  still  working,  with  a  little 
ugar. 

15.  ExtrnctB  of  meats  and  minces  well  NCasoned  are  gond^ 
lur  old  men  ;  the  more  so,  because  they  have  mo<itly  lost  the 
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use  of  Ui«ir  t«eth  for  cHcwing,  vhich  U  a  principnl  prcf 
ttoiu 

16.  Towardfl  the  supply  of  that  derect,  namdj,  of  toetli  I 
grludiDg  fuod,  there  arc  three  tilings  which  may  hcrlp. 

first  is,  to  gniw  new    ones,  which  is  extremely  dlHicult,  i 
c&nnot  be  ilonc  without  a  ratlical  ami  powerful  re«toratioal 
the  body.     The  second  ia,  so  to  hardon  the  f;ums  by  the  OMJ 
proper  wtringeota  that  they  may  in  some  wny  perforoi  the  < 
of  the  teeth ;   and  this  docs  not  appcnr  impracticable. 
third  i«,  to  prepare  the  food  in  such  a  way  that  it  doeil 
require  maatication ;  and  this  is  easy,  and  quickly  attained. 

17.  With  regard  to  the  quantity  of  meat  and  drink,  it 
ours  to  me  that  a  Uttlc  excels  is  sonietiines  good  for  theirriffiDO 
of  tlie  body;  whence  immoderate  feasting  and  deep  pntatk 
are  not  to  be  entirely  furbiddcn.     And  so  much  for  the  op 
tiuu  oD  olimcnta  and  the  prcpamtjon  thereof. 
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THE  OrE&ATlOK  DTON  THE   LAST  ACT  OF    ASSIMILATM 

Transition, 

The  advice  concerning  the  last  act  of  assimilation,  whc 
the  three  preceding  operations  principally  aim,  shall  be 
and  simple ;  for  tbo  matter  ruthcr  reiiuircti  csphuiutiuD 
any  variety  of  rulee. 

Comment 

1.  It  is  certain  lliat  all  bodies  are  endued  with  »nme  de 
of  ftSBimilating  tlie  things  which  He  next  to  them.     This  is  | 
formed  freely  and  vigfirously  by  thin  and  pneumatic 
such  ae  flame,  spirit,  and  air;  but  very  languidly  by  thick 
tangible  bodies;  bccaune  in  them   the  desire  of  assimiht 
is  oontrollod  by  a  stronger  dc«ir«  for  rcat,  and  an  avcrstoo  to ' 
motion. 

3.  It  i*  certain  likewise  tliat  this  desire  for  araimilAtioii, 
which  in  a  gross  body  u  bound  up,  as  was  suid,  and  rendered 
iucffuctual,  is  somewhat  liberated  and  excited  by  heat  or  Kpiril 
in  its  neighbour,  and  in  the  end  actuntctl  bjr  it.      And  this  U 
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only  mwoti  why  inanimate  bixlics  Jo  not  assimilate,  and 
kinuto  bodiea  do. 

3.  -Vj^a,  it  ia  oertnin  ihnt  tlie  hiirdtr  the  coDUDtency  of  a 

ly,  Uie  greater  ii  the  heat  required  as  a  epiiv  to  A«j<itnilAtion. 

id  thU  tarns  out  ill  for  old  men,  because  io  them  the  p.-irta 
rcraore  stubborn  and  the  heat  is  weaker;  and  therefore  cit]i'>r 

t  hordneH*  uf  the  juirt^  must  be  softened,  or  the  heat  must  be 
KreaMHl  Wiib  regard  bo  tbe  sottening  of  tb«  parts,  as  I  have 
Iready  tuid  duwn  many  prcee|tU  which  rebitt-  to  ihe  prevcn- 
ion  or  pn>lubitioii  of  litis  kind  of  hiirdne»8,  I  will  dpeak  of  it 
Crcafter.  Bat,  on  increasing  tlie  siniplv  beat,  I  will  now  give 
IDC  precept.;   first  however  uuuaiiiig  llii^  nxlom. 

1.  The  act  ufsftsimiiatioii  (which,  aa  han  brcn  said,  iit  excited 

'  the  surrounding  heat)  ia  an  extremely  accurate  and  subtle 
ttdoD  which    afRxtJt  even  the  ouialledt  particles.      But   all 

'^004  v{  this  kind  arc  only  in  vigour  when  ull  the  local  motion 
tkirh  may  disturb  it  is  nl  rest.    For  the  luotioQ  of  separation 

iiA  homogcnomis  parla,  which  in  icilk  cau£€s  the  cream  to  nse 
ullke  Ii^p  aiid  tlie  whey  to  »ink  to  the  bottom,  will  never  take 
bee  if  the  milk  be  at  all  etirrcd.  Neither  will  any  putrffnetion 
ike  place  in  water  or  mixed  bodies  it'  they  be  in  conlinuourt 
rad  motion,  i'rmn  tins  assuuiptiou  then  1  wilt  draw,  with 
tference  to  the  present  inquiry,  thia  cHnetumnn. 

S.  The  net  of  assimilation  \»  performed  princi[MiIly  during 
leep  and  rest,  eiipecialty  towards  the  nioniin<r,  when  the  dis- 
ibutioo  ia  6niBhed.     The  only  advice  ihcrdVirc  which  cxxurs 

me,  is  that  men  keep  themselves  warm  during  sleep,  and 
twards  morning  uac  some  ointment  or  anointed  ahirl  ut 
[cite  a  moderate  heat;  and  nftcr  thai  fall  ai^lec|)  agaiu.      And 

Diuch  for  thu  inquiry  concerning  the  last  act  of  absiuiilation, 

IX. 

BE  OPKRATION  i;POK  THE  INTENERATtOX  OP  THE  PARTS 
WH|r;U  HAVE  BECOlli:  DUr,  UK  TIIK  SQITENING  OP  TUB 
30DY. 

Tramition. 

lla^nng  already  inquired  of  the  internal  inteneration  of  the 
y,  which  is  performed  by  many  torlnouR  and  ciivuitous 
bodd  both  of  aliracnlution  and  dotorilion  of  the  spirit,  and 
fOL.    V.  X 
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I  tliercforc  hy  slow  dc^^recs ;  I  sow  coniv  to  ilic  iiitcncrauuD  wlitdi 

I  tftkn  places  from  irithont  and  at  once,  or  the  s«>fleuin^  of  1^ 

I  bndjr. 


The  niatorg. 

1.  In  the  fable  of  tlie  restorntJon  of  Pellas  to  Touih,  MeJe^J 
when  »he  pretended  to  »et  to  work,  |>ropnjied  to  accnin[)ll!)i  i 
by  cutting  the  bod^  of  the  old  man  to  piece?  and  boiling  it  i 
in  a  cnuldron  witb  certain  drugs.     Some  boiling  mny  ptrlu 
bo  required  there,  but  the  cutting  to  pieoea  is  unnecessary. 

2.  But  yet  tlic  cutting  to  pieces  (not  indeed  wiili  a  knife,  bat 
with  the  judgment)  may  in  some  sort  be  ufeful.    For  nnce' 
consictcncy  of  tlic  bowcU  and  the  parta  Is  very  diScreDl,  their 
utteneratioQ  cannot  be   performed  by  tlic  enmc  means;  bo 
there  muet  be  a  distinct  cure  fur  each  part,  besides  the  thii 
which  pertain  to  the  intcnerntion  of  tbe  whole  mw*  of 
body.     Of  tUiB  Iji8t  however  I  will  di6courH>  lirst. 

3.  Thie  operation  (If  it  be  poegible)  may  prubably  be  alit 
fied  by  baths,  anointings,  and  tlie  like  ;  with  renpeet  to  wliiG 
tlie  following  obterTatioiis  iire  to  be  noted. 

4.  We  muH  not  bo   too  sanguine  of  aocomplifihing 
object,  bcciiusc  we  see  things  done  in  the  infusing  and  ec 
of  inanimate  bodies  whereby  they    becimie  tender;   wli 
I  have  brought  forward  some  instaDCCd  before.     For  this  i 
nf  operntion  is  ciuicr  upon  inanimate  bi>die»,  because 
attract  and  suck  in  the  liquore;  but  ujwu  animate  bodies  it  ii| 
more  difticult,  because  in  them  the  motion  proceeds  more 
irariis  the  circumference. 

5.  The  emollient  baths  therefore  that  are  in  use  do 
harm  than  good;  for  they  raihcr  draw  out  than  pre«s  in,i 
rather  loogcn  tlinn  consolidate  the  framework  of  tbe  body. 

6.  The  bathii  and  anointings  suitable  to  the  preaent 
lion  of  softeuing  the  body  well  and  perfectly  ought  to  hsi 
three  propeities. 

7.  The  first  and  the  principal  one  is,  that  they  should  > 
eiat  of  things  which  in  tlicir  whole  substance  are  like  the 
and  body  of  man,  and  which  at  the  eamo  time  feed  and  noutia 
from  without. 

8.  The  second  \s,  that  they  be  mixed  with  things  of  siihtlct 
enough  to  make  nn  entrance,  and  to  insinuale  nud  convey  \l 
nutritive  power  int'>  the  bndy. 
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9.  The  tliinl  ifi,  thai  tJiey  rcccivr  wine  niixturc  (llioiigh  far 

'erioT  lo  ilic  furmcr)  with  l}iin<^  ihat  are  iu<tnti^ent,  not  harah 

tart,  but  urictuouA  HtiJ  (^JinlVtrting  ;   tluil  ihitn,  uhilt!  the  tun 

er  are  at  work,  iJic  exhalation  f'rum  ihc  hvdy,  which  de- 

e  the  virtue  of  the  emollienta,  may  be  aa  far  at  possible 

li;    aod  the  inotSnn  to  th«  inward  pnrt^  on  the  otiicr 

may,  by  tlie  utriction  of  the  ekin  and  closiDg  of  the 

irM,  be  promoted  and  aviated. 

lU,  Warm  hhxH],  cither  of  man  or  animalfl,  in  tnoEt  akin  to 
e  aub;ii(aiice  of  the  human  body.  But  the  conceit  of  Fiuinue> ' 
I  renew  the  etrctigth  of  old  men  by  eucking  the  blnnd  nut  of 
ic  arm  of  a  healthy  yonn^  miin  it  very  fooliah.  For  tluit 
Ueh  DDuridhes  from  within  0U);;ht  out  to  be  cquiil  or  perfectly 
lOgcoeous  to  the  body  nourished,  but  in  eoinc  degree  in- 
■mr  and  subordinate,  tliat  it  may  be  converted;  but  in  ex- 
mul  u|i|>Iteittions  the  more  aimilar  the  subntanue  the  better 
le  cnnpenr. 

11.  It  is  an  old  truditiOD  thut  a  bath  uiAde  of  iafunt'o  blood 
vng  the  IcpnMy,  and  restorer  the  putrid  flesh  ;  and  aome  kings 

ve  incurred  popular  dislike  on  ihi8  very  ground.* 

12.  It  is  told  of  Hi^raclitua  that,  being  iifHicled  with  the 
,  he  covered  himself  up  in  tlie  warm  belly  of  a  newly 

box. 

13.  The  warm  blood  uf  kittens  is  uaed  for  erysipelae,  and  to 
titore  the  fle^h  and  skin. 

14.  In  anipntationti  or  great  bomorrlii^ed  of  any  limb  it  is 
Md  to  thrust  tlie  bleeding  part  into  the  belly  of  an  animal 
Iirch  hfl9  been  jii^t  eut  up.  For  (bis  liiu;  n  grent  effcet  in 
■nehiiig  the  blood  ;  ob  the  blood  of  the  nmpurnted  member  by 
ntwenl  nicks  and  forcibly  drawn  to  itoelf  the  fi:c«b  blood  of 

the  animal,  whereby  St  is  itself  iitop|)F(l  and  turned  back. 

15.  It  is  n  CDDinion  proctico  in  extieine  and  dp.'penite  diseoFOit 
eut  [flgeons  in  two,  and  apply  ibem  one  after  another 
ibe  soirs  of  the  feet  of  the    sick  man.     This  sometimeit 

ives  wonderful  relief,  which  ie  commonly  impul^Ml  to  their  ex - 
iicting  the  malignity  of  the  disease.  But  in  pome  way  or 
titer  this  treatment  uflTectx  the  hc-ad  and  comfurtd  the  animal 
nrits. 

16.  But  since  tLese  bloody  batlis  and  anointings  appear  lo 

pt  Vt(   Pn>t.  ft.  II.  *  Klfrvbor.  vil.  33.     Miny,  nvl.  S. 
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tiFi  (liny  ntiil  lo)il1i!>i>itie,  wc  mu»t  Uwlc  otit  Tur  others  wliicli  ntj 
le  le»»  (lUguetiiig  nml  yet  equally  iiseTul. 

17,  Sext  lliorefore  to  fre:'h  hltiod,  the  thinjpi  like  in  buV 
stance  ta  the  huinau  butly  are  nutritives  ;  iiaiiivlj',  fat  flei^h,  u 
beef,  pork,  anfl  Teniaon;  oysters,  milk,  butter,  yolka  of  Cggti 
6ue  wheat  meal,  wine  nwe€tcnc<I  with  Bugar  or  honey. 

IK.  For  mixtures  to  make  iaipression.  salts,  es|>ecially  Ur- 
salt,  will  Rcrvc  for  all.  Wiue  also  (being  full  uf  spirit]  if  ■ 
uiteful  vehicle  of  imprcftftion. 

19.  Aalringentd  of  the  kind  deM^rihed,  namely,  udcIuous  ud 
comforting,  are  mfTrun,  mndtich,  myrrh,  and  myrllc-bcrry. 

20.  Of  thceo,  ns  far  a^  I  can  judge,  auch  a  b.ith  as  wer«iuir6 
may  hi  succeasfully  mode.  Physicians  aud  posterity  will  i*- 
eover  better  eomponeQt.<t. 

21.  The  operation  will  become  far  more  powerful  iftbepfv* 
prised  bath  (which  I  hold  to  be  tJie  [triDcipol  thing)  be  altmukJ 
by  n  couriie  and  order  of  four  oppmtions. 

22.  Firvt,  before  bathing,  rub  the  body  and  anoint  it  witlidS 
mixed  with  some  thickeuing  subntnnce,  that  the  power  aod 
moistL-ning  heat  of  the  hath,  rallier  than  ihe  unlery  jitrt,  laitf 
enter  the  body.  Next,  get  into  the  bath,  and  remain  tlien 
ftbnnt  two  hours.  Afti-rlhe  hath  cover  the  Utdy  with  a  [)lttJef 
of  mnatich,  myrrh,  guui-ilM^oii.  diapaliim,  and  »alTron,  to  kfvp 
ta  tlie  perspiration  as  much  tut  poniblc,  till  tlic  soft  inatlcr 
has  by  degrees  become  solid,  and  keep  it  on  for  tweiiiT-fflW 
hours  or  more.  Lastly,  niter  taking  off  the  piaster,  anoint  tlrt 
body  with  a  mixture  of  oil,  saffron,  and  salt.  Uenew  the  Iwtk 
with  the  phmter  and  xinction  as  befure  every  fiflb  day,  and  let 
the  process  of  :«ottcniog  the  body  continue  for  a  mouth. 

23.  While  this  softening  process  is  goinj;  on,  I  hold  it  m 
be  uucful,  proper,  and  nj^recahle  to  this  intention,  to  nnuriili 
the  body  well,  to  keep  it  from  cold  air,  and  to  drink  DOtliin^ 
that  is  not  warm. 

24.  Hut  this  is  one  of  tlic  thlngn  (as  I  gave  notice  at  firrt) 
which  I  have  not  proved  by  trial,  but.  only  set  down  with  i 
vit-iv  to  the  end  aimed  at.  For  iinving  eel  up  the  goal  I  hanA 
on  the  Inmji  to  othcnt. 

35.  ^Varm  and  chrrii^hing  npplictktions  from  living  tiodies  aJi 
not  to  be  neglcctal.     Fieiiiuii'  says,  ai:d  tluit  not  in  joke 

'  IV  Vitu  I'Mi,  It.  e. 


"llldl'UKU    VIT/E  ET   MOKTIS." 


309 


the  laving  uf  llic  ytmng  msMl  in  David's  IxMom  would  have 
done  hiiD  good,  but  that  it  came  too  Inlc.  He  ought  how- 
ever to  liave  added  (bat  the  maid,  like  the  Prri<ian  virgins, 
tbould  hive  bcCD  aaoiotcd  with  irtTirh  and  the  like,  not  for  tlie 
plouarc  of  it,  but  to  increaw  the  cherisliin"  virtue  from  tlic 
Wb-  body. 

26.  Btu'baroeea  in  hia  last  dayn,  by  the  advice  of  a  Jcwitth 
ihywctan,  continuallj-  applied  young  boya  to  his  stomneh,  to 
■arm  and  cherteh  it.  Some  old  ineo  likewinie  npply  piijipies, 
khich  are  aJumiUs  of  the  hottest  kltid,  to  their  stoiunchtt  at 
lughi. 

27.  Tliere  h  an  account  toleral)Iy  certain,  and  with  the 
WtWily  of  fnany  niuacii,  that  some  men  with  di-furmcd  noses, 
itred  of  being  laughed  at,  hnre  cut  off  the  excrG«ccnces  and 
Aoot»,  Bud  hnvio^  made  lut  Inciaion  in  thrir  arme  fiewed  them 
pyifacrcin  for  a  tiinc,  and  ihcncc  obtained  more  comely  noses. 

fthie  is  true  it  plainly  flhows  tlie  conaenC  of  fleah  to  lli^eh, 
ipeetally  in  live  flesh. 

28.  With  regard  to  the  pnrticQlftT  intcneration  of  the  prin- 
Bpal  lisceni,  naiHcty,  the  Btomach,  \aTifpn,  liver,  heart,  brain, 
IpDal  marrow,  reina,  gall,  entrniU,  veins,  nrtcri)'?,  nerves, 
vtilagM,  and  bones,  it  would  take  too  long  to  in([iiire  and 

ire  rules  concerning  them,  seeing  I  am  not  now  prei^cribing  a 
loarte  of  practice,  but  only  certain  indicntionn  thereto. 


THE  OrCRATinx  TO   TVRGE  AWAT    THE  Ol.I>  JL'ICE  AND  TO 

scrrLT  K£w,  on  tebiodical  rendvatiox. 

Tht  Ilittonj, 

Although  the  things  I  shnll  here  set  down  have  been  mostly 
wched  on  before,  yet  ecciug  tliat  this  is  one  of  the  principal 
Bperationa,  1  will  handle  them  again  a  little  more  fully. 

I.  It  16  ccrtuin  thnt  worn  out  draught  oxen  being  turned 

Dew  and  fresh  pn^ture*  reovcr  young  and  tender  flesh. 

is  proved  by  ilie  e-iling;  ami  the  retort'  it  U  evident  t]i;a 

.feneration  of  the  flcKli  ie  not  difficult;    and  it  is  probable 

Iso  that  this  intencrntion  of  the  Besh,  if  often  repattcd,  will 

kewi$e  reach  the  bones,  mcnibrune^,  and  tlic  like. 
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^K   2.   It  i»  oertnin  Uint  the  diets  now   in  nae,  ed|iecially  of 
^^UilMiuni,  wr»i|inrillii,  Chinn-root  und  soMsfrM,  if  coatiniiol 
Tor  ft  long  lime,  and  ucrordiuft  to  strict  rules,  fint  atteuuutu 
all  the  jui<!C  of  the  bmly,  and  then  consume  am)  ftbaorb  it. 
I^Aiul  th!«  ia  ahon'ti  very  elenrly  in  renerenl  diseaie*,  which  wlien 
"the)'  hme  even  got  bo  fiir  as  lo  {truduce  guniraoeities,  and  have 
dirvourcd  and  oorruptcd  the  inner  juicca  of  the  body,  may  etill 
be  cured  by  tliesc  dict«.     Again,  it  is  equally  manift-st  that 
men  who  liavo  grown  thin,  jwle,  and  cndiiverous  by  (heae  dietp, 
aoon  after  gitin  fatneas  and  colour,  and  are  evidently  renewed. 
IVbercfure  in  old  age,  diet«  of  this  kind,  uMd  every  two  years, 
ViOul<l  I  thiok  b«  ueeful  to  my  inteatioD,  like  the  casttog  of  the 
flkio  ill  scrjients. 
b    3-  Let  me   not  be  ae^^oiinted   one  of  the   heretics  called 
Cathari,  if  I  aflRmi  eonfidently  that  purginge  often  rejwated, 
and  made  familiar  to  itie  body,  do  nioru  to  lengthen  lite  titan 
ercisDB  mid  jierepiratiDnK.      But  this  must  needs  be  so,  if 
my  prpvinii«  position  be  admitted,  lliat  nnointingii  of  the  body, 
filling  up  the    pore*   externally,   exthi)^ion8   of  the  nir.   and 
detentions  of  the  epirit  lu  the  inai»  of  tlie  body,  contribute 
greally  lo  lonfjevity.     For  it  is  most  (vrhiin  that  by  outward 
tiweats  and  perspimtionn,  not  only  the  humours  and  excre- 
Bmen'titinus  vupoura  are  exhaled  and  ooa^umcd,  but  wilh  them 
niso  the  juid'B  and  good  eplriti',  which  arc  not  «o  euaily  ro- 
Btored ;  but  tins  is  nut  the  case  in  purgings  (unless  they  be  very 
iolent),  since  they  act  principally  upon  the  humours.     The 
bo-M  purgings  for  this  intpntinn  are  those  which  are  taken  a 
lirile  before  meal*,  because  ihoy  dry  the  body  le«8;  and  there- 
fore they  liihould  con»iat  of  such  pui^iitiven  as  least  dioorder 
^le  stomaeli. 


I 


The  intentions  of  tliese  propo*«ed  operations  are,  I  lliink, 
most  true;  nnd  the  i-emcdics  fiiitlil'ul  to  the  inleutiuns.  And 
sithnngh  many  of  them  may  ap{)car  very  cnmmon,  yet  it  would 
be  scarce  believed  with  how  much  cjtre  and  choice  they  ha»c 
been  cxniiiincd  ;  ihnl  they  inij;ht  be  (the  object  of  the  intention 
always  iMicurcd)  both  wife  and  effectual.  Experience  however 
will  both  prove  and  advance  this  matter,  But  such  in  all 
things  arc  the  works  of  the  more  prudent  kind  of  eounrd; 

niirablc  in  effect,  excellent  in  order,  common-place  b  tb« 
s  employ  od. 
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THE  FOnCUES  OF  DEATIt 


I  now  coma  to  tho  inquiry  conoemiug  Uie  porches 
^iwMxto.  ofdcttth;  tliat  is,  of  the  tljingB  which  happen  to  men 
T>wHiiiMi  both  a  little  before  and  a  little  nTtcr  the  point  of 
diath;  that  veeing  tliat  lliere  Kre  nianv  paths  which  lead  to 
defttb,  we  mny  know  what  are  the  comiuou  issuca  of  theia  all, 
trspeciELlly  in  deaUis  causcJ  riithcr  by  a  dcstitutinn  of  nature 
than  by  violence;  though  of  these  likc;wii4C  nomc  notice  muet  be 
ukserted,  by  reason  of  their  oonncctioa  witli  the  aubjcct. 


I 
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The  History. 

\.  The  living  epirit  seems  to  require  three  things  for  it« 
•obfiiatcDce ;  oamcly,  Miitnble  motion,  modotAte  coolness,  and 
|)roper  oliiaeot.  Flume  appears  to  require  only  two  of  these ; 
namely,  motion  and  aliment ;  bccuuBc  flume  \s  a  simple  and 
npirit  a  comj'oimd  t^ubatance,  ineomueh  that  if  it  approach  too 
Dear  to  tlie  nature  of  ilame  it  destroys  itself. 

2.  Flame  liki^wiac,  a?  Aristotle^  well  observed,  i»  exUn}»uishe«I 
and  overpowered  by  a  greater  and  more  powerful  flame ;  much 
more  the  epirit. 

3.  Flame,  if  it  he  too  much  comproSMd,  is  extinguished ;  as 
may  be  seen  by  putting  a  glu<^  over  a  candle;  for  tho  air 
c^xponded  by  the  heat  compresses  the  flame,  and  thi-reby  lessens 
and  extinguijihes  it.  Neither  will  the  flame  ciitcli  in  grate* 
where  tlie  fuel  Ih  pressed  close  together  without  leaving  any 
space  between  tlie  parts. 

4.  Ignited  bodies  are  alw)  extinguished  by  compression ;  for 
if  you  press  a  burning  coal  hard  with  the  tonga  or  with  your 
foot  tlie  fliune  is  tnimediately  put  out, 

A.  But  to  pass  on  to  the  spirit  Btund  or  phlegm  entering 
■Dt<»  tlic  ventricles  of  the  brain  causes  instantaneous  death,  since 
the  spirit  hai>  nut  s|mcc  to  move. 

6.  A  viuk-nt  contuaion  of  the  head  likewifte  coufes  sudden 
death,  the  epirits  being  otrnitcned  in  the  Teiitriclee  of  the  bnun. 

7-  Opium  and  other  strong  nureoticD  cougval  llie  spirit  and 
deprive  it  of  motion. 


rtoVlpiiM  lii,  S3.  mmI  xxxlll.  3. 
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8.  A  poitouoiis  vA)K>ur  that  ie  dirccUy  bMtilc  to  tlie  ppirl 
cauMS  Bttddeo  Oeath ;  ae  id  detiilly  |K)it^oii«  wliicli  upcrat«  h; 
That  U  called  n  specific  ingJignity  ;  for  it  strikes  the  e]>trit  wit 
8iich  ftvcr«ioQ  that  it  will  no  longer  move  nor  rise  against  M 
dendly  an  enemy. 

if.  ExirL-me  dninkenncfia  or  surfeiling  likewine  sometiin«ii 
CHUSc  BudJen  JcBth,  tlie  spirit  being  cnislied  not  so  much  by 
the  density  or  inaltgnity  of  the  \'apour  (as  in  opium  niul 
icalignaiit  poisons)  as  hy  the  quantity  of  it 

10.  Extreme  grief  and  fear,  ca[x;cial]y  iPauddcn  (aa  the  news 
of  ancxprctecl  misfortune),  aomclimcs  product--  euddun  death. 

1 1.  Too  greiit  an  ex[uuifion  an  well  as  too  close  a  coiupressioa 
of  the  spirila  is  likevice  fatal. 

12.  Muny  huvc  died  from  g;rcnt  and  sudden  joys. 

13.  Great  dischargee,  as  the  flow  of  water  in  cutting«  for  tli« 
dropsy,  and  ciiiieh  more,  great  and  sudden  hemorriiajfcs,  are 
often  followed  by  sudden  death.  And  this  takea  pluRc  from  the 
laorc  horror  of  vacuum  in  the  body ;  all  the  parts,  and  the  spirit 
among  them,  i-u»liing  ot  once  to  fill  (he  empty  ^[Htce^.  With 
respeot  to  the  slower  fluxes  of  blood,  the  matter  is  referred 
to  tlic  want  of  aliment,  not  to  the  rutihing  haek  of  the  sinrit. 
And  s«  m)i<;h  for  llie  nmtion  of  the  stpirlt  when  either  by  over- 
eompreesiun  or  over- discharge  it  produces  death. 


I 
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14.  I  come  nnw  to  the  want  of  cnoIneKs.  Prevention 
respiration  cause*  smidcn  denlh,  as  in  all  suflbcation  or  stran* 
gul&tion ;  yrt  this  nhould  ii«(  be  attribuled  eo  much  to  the 
stoppage  of  motion  ns  1o  the  stoppage  of  njlrigcratioii,  because 
air  \Yhen  too  but.  though  it  be  freely  drawn  in,  is  no  leaa  euffu- 
catiiig  ihiiii  If  r(!''4pinitlun  were  ntoppei];  ns  we  see  in  jiersons 
who  Imvc  KomctLUicH  been  aufiocntcd  by  burning  conls  or 
charcoal,  or  walU  newly  whitewashed,  in  close  rooms  where 
a  fire  hna  been  lighted ;  a  kind  of  tlp:ith  which  the  emperor 
Jovinian  i^  snici  to  have  died.  The  namf^  hnppens  likewise 
from  the  uvcrheatiiig  of  dry  baths,  as  wa«  practised  in  the 
death  of  Fauntn.  wife  of  Constantine  the  Great.' 

15.  The  intervals  at  which  nature  repeats  the  act  ofiiwpira- 
lion,  nnd  desires  to  expel  the  foul  air  received  into  the  luoga 
and  to  t«ke  in  frc^li,  are  very  shortj  —  scarce  the  third  jart  of 
a  minute. 

'  ZoSllDUt,  II.  p.  IP. 
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19.  Aenia,  tlic  [lulsation  of  the  arterirs  anO  llic  coDtraclioa 

1:  I  <iilatAHi>D  of  the  h«art  u>  a  ntotioa  tlire«  timea  nrnrr  rapifl 

ibiiu  rfj^piretion;  no  that  if  it  witc  |)<;itciUc  without  hindcriii;; 

mpiration  to  stop  this  motion  of  tim  heart,  dcatli  would  coeue 

qiiioker  than  hy  stranf^latioo. 

b  17'  Uf<«  and  euiitom  have  however  aome  control  over  tliis 

^tonl  action  of  respiration,  a«  appcnra  in  the  Dclian  diveii 

Bd  pearl-luhera,  who  hy  coatinual  praclii-'o  can  hotil  tlit>ir 

veath  at  least  ten  times  longer  than  other  mev. 

is.  Some  aoimats  ereD  atuun^'  those  who  1ul%-c  lunge  can 
inii  their  breath  longer  than  othera,  according  as  tliej  require 
a  greater  or  Icm  degree  of  refrigerHtUm. 

19.  PUii  rerjuire  lew  refrigeralton  thnn  land  nninui1i> ;  yet 
^y  require  aume,  and  receive  it  through  their  gills.  And  aa 
Bd  animals  mnnot  benr  a  loo  hoi  or  close  air,  8o  likcnise  fifih 
e  Buflucatcd  in  wuter  if  it  be  totally  and  long  froxcn. 
Sft  If  the  spirit  is  assaulted  by  unuttier  heat  far  stronger 
■O  its  own,  it  in  dissipated  and  destroyed.  For  if  it  cjiii- 
H  bear  ita  owo  heat  without  receiving  refrigeration,  much 
■  can  it  endure  a  strange  heat  that  ia  more  intense.  This 
liaible  in  burning  fevers,  when  the  heat  of  the  putrefied 
oors  exceeds  the  natural  heat  so  much  as  to  quench  or 
pate  it. 
11.  The  wont  and  use  of  sleep  is  likewiHc  referred  to  re- 
iteration. For  at)  motion  iitlennate^  and  mrefios  tlie  spirit 
d  ttininlateit  nnd  inlenHifie«  the  heal  thereof,  so  on  tlie  other 
id  sleep  f)acifie8  and  subdues  ita  motion  and  diactirsive  action, 
or  although  sleep  atrengtht-ns  and  furthem  the  actionn  of  the 
in«>iuid  ihe  non-viljil  spirits  and  all  motion  towards  the  circum- 
icc  of  the  body,  yet  it  greatly  calms  and  lulls  the  proper 
iwn  of  tlie  living  spirit.  Now  human  nature  requin-a  8lcc|i 
^uUrly  once  in  the  tweoty-fuur  houre,  and  that  for  Btc  or 
hours  at  least;  though  in  tliifi  respect  oIm  there  are  aomc- 
Qce  miraeles  of  nature ;  as  Mteccnae  is  s«id  not  to  have  slept 
'  ■  long  time  before  his  death.'  And  «o  much  for  the  want 
refrigemtion  for  the  preservation  of  the  Bpirit. 

32.  With  regard  to  the  third  want,  namely,  that  of  aliment, 
seema  to  belong  more  to  the  [virta  than  to  the  living  spirit; 

'  r\ir.y.  *IL  h% 
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for  a  mull  ma/  eaaily  believe  tlmt  the  living  epirit  oubstata  ia 
identity,  and  not  by  Bucceseton  or  renovation.  As  for  Uw 
rational  soul  in  man,  it  ie  most  certain  tliat  it  is  Dot  pn>t)«gale< 
nor  subject  tither  to  repair  or  death.  Men  talk  also  of  thi 
natural  epirit  of  aoimuld  and  even  of  vegetables,  which  diA 
fers  from  tbc  other  soul  both  in  e«scnce  and  in  form.  Fee 
from  tlic  confuKion  between  them  has  ^rung  the  doctrine 
motcmpfljchons  and  innuraerable  conceits  of  heathens 
herolies. 

23.  The  hiunan  body  rcquirea  renovation  by  aliment  regu- 
larly once  a  day.     Men  in  good  health  can  scarce  bear  tlim 
days'  faeting  ;  but  fcraining  and  cuntom  even  here  bavc  no  lltdt 
eit'ect.     To  men  out  of  liculth  fasting  is  less  injurious.     And 
exercise  demands  more  nouriBbmenti  ao   likewise  sleep  to 
certain  extent  supplies  it.     There  arc  some  few  instance  4 
men  who,  by  some  miracle  of  nature,  have  been  found  tu  live 
considerable  time  vrithout  meat  iind  drink. 

24.  Dead  bodtc«,  if  not  prevented  by  putrefaction,  ladt  a 
time  without  much  decay ;  but  live  bodies,  as  has  been 
cannot,  unless  they  receive  alimentation,  lost  more  than 
days.  This  shows  that  Ibis  rapid  consumption  is  the  work 
the  living  spirit,  which  either  repairs  itaclf,  or  makes  itneei^ 
sary  for  the  parts  to  repair  themseliTs,  or  both.  This  is  bon» 
out  also  by  that  which  was  uoted  before,  nanioty,  that  aninuli 
can  go  Komewhat  longer  without  aliment,  if  they  sleep.  KtM 
sleep  is  nothing  eUe  than  tlie  retirement  of  the  living  wftA 
into  itself. 

25.  Too  continuous  and  copious  an  cfTuBion  of  blood.eudil 
sometimes  takes  placn  in  hrmarrhoidH,  sometimes  in  vomiting 
of  blood  from  the  opening  or  rupture  of  the  inner  veioN  a«l 
somcttmcs  iu  wound;;!,  cauijcd  dpeetly  denlh;  fur  the  blood  of 
the  veiud  supplies  the  blood  of  the  artcrice,  whidi  again  Hp- 
plies  the  spirit, 

26.  A  mini  who  feeds  twicA  a  day  takes  no  small  quantity 
of  incut  and  drink  into  hi^  hoily;  much  more  indeed  thanbs 
diHcharges  by  stool,  urine,  or  sweat.  Xo  wonder,  perhaps  foi 
will  cay,  seeing  thfl  rest  is  turned  into  the  juicps  and  gubftann 
of  the  body.  True ;  but  roflcct  for  n  moment  that  this  accejw* 
of  food  takcjt  place  twice  a  diiy,  and  yet  the  body  is  not  «r« 
charged.  And  siniiliirly,  though  the  spirit  is  rcpairett,  ;ret  il 
grows  not  itiimoderuic  in  quantity. 
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27.  It  u  of  no  use  to  have  aliment  ut  Kaiid,  if  it  be  to  a 
degree ;  bul  U  shaulJ  be  of  Kuch  a  kind  ami  co  prepared 

.pplied  that  tbe  spirit  can  a^-t  upon  it.  ITie  »i.ick  of  a 
mx  torch  caouot  continui:  tbe  fluime  if  wax  be  nuoting,  uuitlier 
■a  mvu  I'ecd  on  herbs  alone.  And  tlii«  it  ia  which  occasions 
trophy  in  old  age,  namely,  that  nUhuugh  there  be  flcah  and 
ilood,  yet  the  spirit  bius  become  eo  acantv  aud  thin,  and  the 
liec*  aad  tlic  blood  are  ao  cxliau«tcd  and  obHtiiiatc,  that  they 
»i  not  c<]ual  to  alimeatatii-n. 

28.  Let  U3  now  sura  up  the  thinga  required  for  life,  accord- 
tg  to  the  common  and  ordinnr\-  course  of  nature-     The  spirit 

•tjoirM  room  for  its  motion  in  tbc  v(>»lrick8  of  the  brain  and 
bBnerrea  perpetually  ;  pulsation  of  the  heart  every  third  part 
ofamoment;  respiration  every  moment;  food  and  sleep  oiiue 
In  ihrcc  dayi^;  pnwer  of  allmentntion  nfrer  the  age  of  about 
Kgltty  years;  aiid  if  any  of  these  waiiL^  arit  nut  supplied  death 
BWDCIL  Therefore  there  appvar  plainly  to  be  three  porchea 
of  death ;  namely,  destitution  of  the  spirit,  in  the  motioOi 
iBfirigemtiou,  aud  uourishiuent  thereof. 

AtonnhioDiL  1.  It  would  be  an  error  to  suppose  that  the 
liTiDg  apirit,  like  flame,  'a  perpetually  generated  and  px- 
tilguUlicd,  aud  ie  of  no  scnnibtc  dumlion.  For  even  fSnine 
doe«  thifl  not  of  its  own  nature,  but  because  it  live^  among 
tliiugti  hofttile  to  it,  since  flume  within  flAmc  is  durable. 
But  the  living  apirit  livea  among  tiiinj»i»  that  are  friendly 
Qad  obsequious.  Therefore,  whereas  flnine  ia  a  momentary 
lod  air  a  fixed  Kubittauce,  tlie  living  apirit  partakes  of  tlio 
nature  of  botlu 

4.  The  pre»ent  inquiry,  as  vtBM  observed  at  fir^t,  does  not 
relate  to  the  extinction  of  die  spirit  by  the  dext nation  of 
tlic  urjrana  tliruugh  disease  and  violence  ;  althou'^h  till »  n leu 
tcrmioatca  in  the  aaam  three  porches.  And  so  much  fur  the 
(oral  of  death. 

29.  There  are  two  great  precursors  of  death,  the  one  sent 
tbe  bead,  the  other  from  the  heart,  namely,  ci>nvuli>ionfl 

cxu-cmc  labour  of  the  pul^c :  for  tliat  deadly  hiccough  ie  it- 
•ir  a  kind  of  convuUiou.     But  this  labouring  of  tbe  pubc  haii 
rcinarkublo  quicknesi;,  because  on  tlic  point  of  death  the  heart 
:iuhk-r<  no  viiilonlU-  that  cimlractton  iind  diUitttion  are  aliiioat 
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ooorounded.  But  togrthcr  witlt  this  quickueM  there  is  » 
fccblcncsa  and  hiwnefls,  and  nflcD  a  great  ititormiAsion  in  the 
pnia?,  the  motion  of  the  heart  filling,  and  being  no  longer 
able  to  recuver  itself  dtoutly  anil  regularly. 

30.  The  imiofdiatc  signs  wbicb  precede  death  are,  great 
reetlee^nctrS  nnd  ti^i^ing  of  the  body,  fumbling  of  the  band«, 
bant  clutching  and  gnupinp;,  leeth  firaUy  set,  a  hollow  vcMee, 
trembling  of  the  lower  lip,  pallor  of  the  fne«,  a  cooFuKd 
memory,  loss  of  speech,  cold  sweats,  elonpaiion  of  the  body, 
roisiing  up  the  white  of  the  eyea,  nlleration  of  the  whole 
couDteunnce  (m  tlic  nose  becoming  eharp,  the  eyes  hollow,  and 
the  cheeks  linking  in),  contraction  and  rolling  of  the  tongue, 
coldness  of  the  extreniitiev,  in  »ome  a  discbarge  of  blood  or 
Med>  a  shrill  cry,  thick  breatliing,  falling  of  the  loner  jnw,  nnd 
the  like. 

31.  Death  \9  succeeded  by  deprivation  of  nit  sense  and 
motion  as  wi:ll  of  the  heart  and  arteries  as  of  the  nerves  oai 
limb?,  by  inability  of  the  body  to  support  itself  upright,  bf 
mtiffhr^  nf  the  nrr>'e«  and  partSi  by  lofis  of  all  warnitli,  hMj 
Aoon  after  by  putrefaction  and  stench. 

32.  Kcle,  eerpcnts,    and  insects  move  a  goml  while  in 
their  pnrts  after  being  cut  in  piecei^;  eo  that  countrymen  imfl 
glue  that  the  different  fiarU  am  trying  to  unite  again.     Bir 
likewise  flutter  for  a  littlo  after  thetr  heada  are  cut  olf; 
the  heiirts  of  nniroals  beat  for  a  lorg  time  aflor  being  torn  on 
Indeed,  I  renienil>pr  to  have  seen  the  hipart  of  n  mnn  who 
hiii  bnwcU  lorn  out  (the  piini!ihinf>nt  with  us  for  high  trefLsnn)> 
which  on  being  cast  ncrnniing  to  custom  into  tlio  fire,  leaped  up 
at  first  about  n  foot  and  ii  lialfhigh,  and  ibeu  by  degrees  toi 
less  height,  for  the  apace,  as  I  remember,  of  seven  or  eigU 
minutes.     There  i»  likewifie  nn  old  and  t ni^tirortlty  tradition 
of  nn  ox  bellowing  after  his  bowels  were  torn  out.     But  them 
is  a  more  ci^-rtain  report  of  a  man^  who  having  undergone  this 
«iid  puiiiehment  for  high  Irpjisoii,  when  bis  heart  had  been  torn 
Out  and  was  in  the  band^  of  the  executioner,  woa  beard  to 
utter  three  or  four  word«  of  prayer.     This  I  eay  i«  more  credi- 
ble than  the  »<1ory  of  the  eacrificcd  ox ;  because  the  friend:! 
of  such  criminal?  usually  give  money  to  the  executioner  to  do 
hifi  ofhcc  a«  quicl^ly  m  po^tble,  and  so  put  them  sooner  out  of 
jMiin ;  whcrciis  in  siieriSccs  I  do  not  see  why  the  priotit  should 
Use  nny  such  des[utlch. 
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33.  To  recover  persotu  from  swoons  anil  sudden  fits  (of 
«bom  manj,  without  relief,  would  othcrwiao  die),  the  follow- 
ing remcJiea  are  used ;  n.-imely,  giving  thera  waters  distilled 
from  wine  (nliicli  are  ailled  hot  nnd  cortUiil  wat«ra),  Lc-iiJing 
tlis  body  forward,  cloee  ttoppiiig  of  the  mouth  and  noetriU, 
bending  and  twi:iting  the  Bngcrs,  tcnring  out  the  hair  of  the 
boni  or  head,  rubbing  of  tiit'  puru,  cs]K>cially  the  face  and 
exireniitics,  a  sudden  Bprinlcling  of  cold  water  on  the  face, 
itiddeti  am)  (thrill  iioiec?,  holding  ro»e-wnter  nnd  viiiegnr  to  the 
Dtue  in  faiuiln<;  fiu;  burning  fi-athers  or  cloth  in  hyuterics; 
bat  in  a]Kip1ectic  fits  the  best  thing  is  a  heated  rr>ing-{ian. 
\  dose  embrace  of  liring  bodies  hsB  likewise  been  of  service 
toKime. 

84.  There  have  been  many  instauccti  of  men  who  have  been 
left  for  dead,  laid  oul,  and  carried  forth  to  burial ;  nay,  of  some 
who  have  been  actually  buried ;  that  have  yet  come  to  life 
igiin.  In  the  caec  of  tliow  who  have  been  buried,  this  lias 
btea  asoertaiaed,  on  opening  the  grave,  from  the  wounded  nnd 
itnised  state  of  tlie  head,  by  reason  of  the  body  i>triring  nnd 
lofsing  in  the  coffin.  The  most  recent  and  mctiior&blc  intitaiice 
Ihcreof  was  the  subtle  echoolmnn  Duns  Scotu?,  who  having 
been  buried  in  the  ab«cncc  of  hi«  servant  (who  appears  to  have 
mown  the  eymptoms  of  these  fit*),  was  by  him  afterwards 
lisintcrred  and  found  in  this  sinle.  And  a  simihir  thing  hap- 
|iened  in  our  time  to  an  actor  buried  at  Cambiidge,  1  re- 
member to  bave  heard  of  a  gentleman  who,  being  curious  to 
know  what  the  sensation  of  hanging  wss,  hung  liimself  by 
mounting  on  a  stool  and  then  dropping  hiin^elf  off,  thinking  of 
eouree  that  be  wouhl  be  able  to  regain  the  xtotd  as  soon  as  he 
iked;  but  this  he  wns  unable  to  do,  and  he  was  only  releaiird 
hj  a  IVieiid  who  was  prcM>nt.  On  being  a»ked  what  he  had 
■uSered,  he  eaid  Ihnt  he  felt  no  pain,  but  that  at  fin<t  he  saw 
found  about  him  Uie  appearance  of  fire  burning,  which  was  »ao 
Deeded  by  an  intL-nr^u  lilitcknrs»  or  darknt-M,  and  then  by  a  kind 
t»f  pale  blue  or  sea-green  colour,  such  a*  is  ofieii  eecn  aUo  by 
tiiinting  pcnong.  A  physician  slill  alive  told  me  that  by  the 
bse  of  frictions  and  warm  baths  he  had  recovered  a  nun  who 
lad  hung  himself  and  been  sur^pendcd  for  lialf  an  hour,  and 
le  maile  no  doubt  of  being  able  to  restore  to  life  any  one  who 
Md  U'en  suspended  for  ihe  i>nmc  time,  pmvided  his  neck  had 
Kut  Iwen  broken  by  the  shock  of  the  firfi  dro[ii. 
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THE    DIFrEHENC£8    BETWEEN    TOUTll    AXD   OLD   AGE. 

iiiiMMiiinii         1-  Tbe  Maleor  succensinn  of  flto^fes  in  the  humaa 
AMHitof'uM    body  ia  thig  ;  conception,  (juickening  in  ihe  womb, 
"'""''  Itirtii,  nourishment  M  the  bn>aet,  weaning,  bcgianiiig 

to  feed  u[>on  aucb  fotM]  and  drink  iu>  are  given  to  infiuits,  cut- 
ting the  first  leeih  about  the  second  yeau",  begiuuing  to  vfalk, 
beginning  to  speak,  putting  forth  the  MCoad  teeth  about  tlie 
acventh    year,  puln-rty  about  the  twelfth  or  fourtccnih  jeai, 
power  of  genentlion  and  men^lrual  flux,  gmwih  of  Imlr  on  tW 
legs  and  arms,  growth  uf  buard,  increase  of  etature  all  tJiift  tijie, 
and  eometiinrs  longer,  fiilnef^  and  perfertion  of  ^Lresglh  V)^' 
activity,  grey  liaire  and  balduces,  ce»«ation  nf  the  menstrua  aniL  ; 
of  tliv  generative  power,  tendency  to  decrtipllude  and  a  three- 1 
legged  aritnial,  dcntb.     la  tbc  mean  time  the  inind  ftlto  baa  it>j 
periods,  tliougli  they  cannot  be  dcflcribod  by  years;  as  4  ftiUj 
memory  and  the  like,  of  which  hereaf^r, 

2.  The  (lifl'erenco?  between   youth  and  old  agf  are  lleie. 
A  young  uinn'0  gkiD  iu  even  and  smooth,  an  old  man'ti  dry  aail 
wrinkled,  especially  about  the  eye«  and  furelieod ;  a  yoan^ ' 
ntnnV  flesh  is  soft  and  tender,  an  old  man's  hard;  youth  hMJ 
strength  and  activity,  old  age  decay  of  strength  iind  glownC*' 
of  motion ;  youth   ban  a  strong,  old  age  a  weak  digention  #  * 
young  man's  howeU  are  soft  and  succulent,  an  old  man's  «J**^ 
and  ]iarchcd;  in  youth  the  body  is  erect,  in  old  age  bent  it*^^ 
a  curve;  a  young  man's  limbfi  arc  firm,  an  old  man'a  weuk  n.f^ 
trembling;  in  youth  tlic  humours  are  bilious  and  the  blood  hC^  ' 
in  old  age  tbc  humours  nri;  phlegmatic  and  mclnuclioly.  And  |f '"^ 
blood  cold;  a  yimiig  inan'a  sexual  pitssiuits  arc  fjuick,  an  ol^ 
man's  slow ;  in  youth  the  juices  of  the  body  are  more  roscid,  i" 
old  age  more  crude  and  watery ;  in  youth  the  spirit  is  plenti' 
fill  and  ctfcrvcscent,  in  old  age  poor  and  scanty ;  in  yontb 
the  spirit  is  dense  and  fresh,  in  old  age  eager  and  rare;   ia 
youth  the  senses  are  quick  and  entire,  in  old  :ige  dull  and  ira* 
[mired ;  a  young  manV  teeth  are  strong  and  perfect,  an  old  man's 
weak,  worn,  and  falling  out;  a  young  mnn*s  hsir  is  coloured, 
an  old  man's  (wlialever  colour  it  formerly  wa«)  white ;  yuutli 
lias  Imir,  old  oge  baldness ;  in  youth  the  pulse  beats  stronger 
Olid  tiuickcr,  in  old  age  weaker  and  slower;  a  yonng  man's 
illncMtcH  are  more  acute  aii<l  curable,  an  old  man's  chronic  and 
liarti  to  curei  in  youih  wounds  heal  fiit>t,  in  old  age  slowly;  ■. 
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nung  mftu*s  cbeeka  are  freeh-coloiircd,  an  old  tiMti'^  pfllc  or  ni- 
feund,  ami  ttc  blood  tfairk ;  yotilh  is  Um  troubled  with  rheums, 
if;e  more  dow  ^cilb«r,  u  far  u  I  know,  dues  sgc  bring  any 
(BproTeiDeiK  to  tJie  body  unleM  it  be  smnelinie!)  in  l»tnf(<i».  Tlie 
RDM  whereof  is  obvious;  iiajDclj,  tfaut  lu  old  age  the  body 
nriiher  por«[>irC8  nor  a&similatea  well ;  and  latnetu)  is  nottung 
«Ue  tbnn  exubonuice  of  aliment  over  aiid  above  that  wbicli  is 
£»cbarged  or  perfectly  aeaimilatcd.  Sonie  old  men  likewise 
I1.111-  an  in<TPa.«e  of  appetite  by  reason  of  the  sciditr  of  the 
liiin<iur#.  ihuiigh  (he  digc^tiun  becomes  wor»c.  Hut  alt  tbc«c 
\'ti<r\:Z!i  that  I  have  here  mentioned  the  physicians  will  idty 
i^^BSb  reJer  to  the-  diuiiuutiun  of  the  natural  heat  and  the 
^^^■1  moiature,  tilings  worthless  for  use.  This  niuih  ia 
Mriain,  tluU  in  the  oouiing  00  of  years  dryness  precedes  cohU 
and  that  bodies  in  the  highest  state  of  heat  decline  to 
leas,  and  coldncae  follows  after. 
3.  Xext  in  order  oomes  the  connideration  of  the  nfFectiong  of 
mind.  I  remember  when  I  vru»  a  \nung  man  at  Poirtien: 
Fruwe  ibai  I  waa  very  intimate  with  a  young  Frenehmnn 
great  wit,  but  somewhat  talkative,  who  af^erwnrds  turned 
a  very  eminent  man.  He  used  to  inveigh  agninst  the 
loers  of  old  men,  and  say  that  if  their  mindw  could  be  »een 
well  ax  tlieir  bodiei),  they  would  appear  no  le^tt  dt^'funiiid ; 
ftinher  indulging  Wm  faDcy,  he  argued  that  the  defectK  of 
ir  minds  liad  some  parallel  and  curreH]}ondcn4!e  with  those 
the  Indy.  To  dryneni' of  the  skin  he  oppn^ied  impudence; 
hanlnese  of  the  bowels,  bardnese  of  the  heart ;  to  hiear  cyct*, 
TV,  and  tlie  evil  eye;  tu  sunken  eyes  and  bowing  of  the 
ly  to  tlic  ground,  atheism  (for  they  no  longer,  he  says,  look 
to  heaven);  to  the  trembling  of  the  limbs,  vacillation  of 
irpoae  and  inconstanoy ;  to  the  bending  and  clutching  of  the 
rapacity  and  avarice;  to  the  tottering  of  the  knees, 
lidity;  to  wrinkles,  cunning  aud  cruuked  ways;  and  other 
lets  which  do  not  now  occur  to  me.  IJut  to  he  serious; 
uth  has  modesty  and  a  sense  of  shame,  old  age  is  somewhat 
!eoed;  a  young  man  hau  kindness  and  mercy,  an  old  man 
become  pltilcM  and  ralloun;  youth  hns  a  praiseworthy 
nialjon,  old  age  an  ill-nnlured  envy;  vrutli  is  inclined  I0 
igioD  and  devotion  by  reason  of  'tis  fervency  nnd  inexperience 
evil,  in  old  a^v  piety  cn^Af  through  the  lukewnnnne.->i-  of 
ily  and  long  intcrconree  with  evil,  together  with  the  dilli- 
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cullj  ofbtlicving;  a  young  nmn's  wishc«  ar«  velicrnent,  to  did 
umn's  nuiderftte ;  j^outh  is  ficUe  and  umlAbte,  old  age  more 
gruvo  and  constant;  youth  is  liiwrnl,  genorou!',  and  philan- 
thropic, old  Age  is  covetous,  wii^e  for  it«tlt',  xod  eelf-^iHi'ktiig; 
youth  is  onnfident  and  hopt^ful,  aid  a^  ditfiilont  and  dUtrUiitfuI; 
•  young  ninn  i»  e»*y  nml  obliging,  in  uld  mnn  churlish  tad  i 
|HM?vtaU;  youlli  iit  fniiik  and  Kincero,  old  agQ  Ciiutluus  oud  i«> 
served;  youth  denres  great  thinjis,  old  nge  rpf^rdti  tho«e  thit 
are  necouary ;  a  young  man  thinkfi  well  of  die  present,  an  all 
innn  prefers  the  past;  a  youn^  inuti  reveiencoa  Ids  HUperioi 
•D  old  man  6uda  i>ul  their  lsult«;  and  there  are  mxny 
distint^tiiina  which  belong  r.itlicr  to  mannrra  than  f]ie  pi 
ini|uiry.  Nevertlieless  e^  old  men  in  eome  re?pi-ct«  impi 
in  their  bodica,  eo  al«o  in  their  iniade,  itnlcu  ihcy  are  q 
worn  out.  For  in«tauc«,  though  lc»«  ready  iu  invention, 
they  arc  more  ])o>rerful  in  judgment,  and  prefer  a  ^c 
Mund  to  a  speeious  course.  They  increase  likewise  in 
tivenefui  and  ostentation  ;  for  being  lei's  fit  for  notion  ther  )' 
for  fruit  of  upeeeh ;  su  it  was  not  witliout  renson  that  the 
Tepresented  Tithonus  a«  traneCormed  into  »  grngtihopper. 


PROVISIONAL  RULES. 

CONCEBKIMG  TRS    DURATION    OF   LIFE  AND    Tn£  FOSM 

DEATH. 

Rule  i. 

There  is  no  eonsiimptiun,  unless  that  trhich  is  lo5t  by 
body  poflece  into  another. 


EXPLANATION. 

In  nature  there  is  no  annihilation;  and  therefore  the  ihh 
which  iis  consumed  either  pnt!sc«  into  Oie  air,  or  is  receit 
into  some  adjacent  body.      Whence  we  see  spiders,  flies,  i 
ants,  entomhed  nnd  pro^erred  for  ever  in  nrabcr^  a  more 
royal  tomb,  alchnugh  tliey  are  tender  aubetance*  and  easily 
sipated.     But  no  air  reaches  thcin  into  which  any  of 
parts  can  emrape,  and  the  Hub^itaticc  of  the  amber  is  so 
rogeneons  that  it  lakes  nothing  from  ihcm.     There  would  lil 
wise  in  my  opinion  be  a  siui^lar  effect  if  a  stick,  root,  or 
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were  put  into  quicksilver.     AVax,  hooey,  nod  gum  have 
I  operation  oftttc  came  kind,  but  only  partial. 

BlTLE  II. 

In  every  tangible  bodj  there  is  a  ftpirit  covered  nn<l  cnvc- 
in  the  gronaer  bixly;  and  from  this  spirit  coneumptiou 
.diaaolution  take  their  origin. 

EXPLANATION. 

No  known  body  in  tlic  upper  parts  of  the  earth  is  without  a 

rit,  whether  it  proceed  by  ultvuuation  mid  ooniioction  front 

bcftt  of  the  heavenly  bodiea,  or  by  some  other  way.     For 

cavitiee  of  tangible  things  do  not  admit  of  a  vacuum,  but 

filled  either  with  sir  or  the  proj>er  spirit  of  the  thing, 

■t  thifl  spirit,  whereof  I  am  itjwaking,  h  not  a  virtue,  nor  an   ' 

f,  nor  an  aetuality,  nor  any  such  idle  uiiittcr,  but  u  bodr 

band  intnsilde, and  yet  having  |)lac«  anddiuiensiuu.anJ  rcnl.^ 

Scither  again  U  thin  spirit  air  (no  more  than  wine  i«  water),  but 

kfarcfied  budy,  nlcin  to  air,  though  greatly  ditlering  from  it. 

the  grusicr  parte  of  bodies,  being  of  u  ^tuggiiih  and  not 

n  movable  nature,  wouhl  last  for  a  long  lime,  if  this  spirit  diil 

M  disturb,  agitate  and  undermine  thciu,  and  prey  upon  the 

oisturR  of  the  body,  and  whatever  cIbc  it  can  turn  into  frci=h 

I;  after  which  both  the  prc-«xiBllng  and  the  newly  fornie<l 

gradually  e^apc  together.     This  h  well  cxhlbiteil  by 

dimioulion  of  weight  in  bodies  dried  by  perspiration.     For 

must  not  b«  8uppo««d  that  whatever  im  emitted  either  wa^ 

Dirit,  when  it  had  weight,  or  was  other  than  spirit  when  it  had 


Role  hi. 

Th«  emift'rioo  of  the  spirit  produeos  dr^niess ;  the  detention 
working  thereof  within  the  body.eitJier  melts,  or  putrefies, 
vivifies. 

EXPLANATION. 

Dierc  ore  four  procesKs  of  the  spirit,  namely  nrefuction, 

citing,  putrcraction  and  generation  of  bodici*.     Art-faction  ia 

Mt  prop<?rly  the  work  of  tlic  t>pirit,  but  of  the  groiwer  parta 

tiie  emtaaion  of  tlie  spirit;  for  upon  this  tlicy  eontract 

i0Olvei>,  partly  to  avoid  a  vnnuini  and    partly  from  the 

Uton   of   homogeneous   things  togi'llii'r;    aiii   t*   >ihowii   in   :dl 
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things  dried  by  age,  and  in  llie  drier  kinds  of  bodies  wliich 
huvc  pn^td  tliroiigb  the  fire,  as  bricke,  charcoal,  nnd  hrtai. 
Melting  ii  the  work  of  the  Bptrite  alooe.  and  that  only  when  thej 
■re  excited  hy  heat;  for  then  the  (pirita  expanding  them»e3T« 
and  yet  not  going  forth,  initinuatc  and  spread  themadra 
(tmong  the  grfifi^r  parts,  and  niiike  then)  soft  and  moltcii,  y 
appears  in  nictals  und  wax;  for  metiUs  and  other  tenactcoi 
hoflies  ftrc  apt  to  rcntrain  the  epirit,  and  prevent  it  from  ruflung 
forth  whca  excited.  Putrefaction  u  the  combined  work  rf 
the  ppirit  and  the  groeser  parts.  For  the  epirit  (which  bcH  to- 
gether and  kept  in  order  the  parts  of  the  body)  baring  partlf 
escaped,  nnd  purtly  become  feeble,  all  tiling?  are  diswlred  aal 
return  to  their  hcterogcnoitiee,  or  elements ;  whatever  Fpint 
there  was  in  the  body  is  gathered  to  itself  (wbeneo  putrefied 
bodies  begin  to  hare  a  foul  ndo»r);  the  wly  parts  are  gatlicrd 
to  themselves  (and  hence  putrefied  bodies  have  a  certain  smiNtli- 
ness  and  unctuoBity);  the  watery  porta  likcwiBC  to  thcmsdvrti 
and  the  dregs  to  themselves  (and  hence  the  cnnfii^on  in  putrfr 
fied  bodiea).  Generation  or  vivification  ia  likewise  the  corobii 
work  of  the  spirit  and  the  grosser  parte,  but  in  a  very  diffoi 
manner.  For  tlie  t^plrit  io  entirely  detained.  Hut  inrellB 
movCB  locally;  and  the  grosser  parts  are  not  diasolvcd.btit 
low  the  motion  of  the  npirit,  which  aa  it  were  inflates  and  ll: 
them  out  into  vnrious  figurca;  whence  proceed*  thateamcge 
ration  and  organization.  ViTification  tlicreforc  always 
place  in  a  matter  tenacious  and  vbcous,  but  at  the  same  tii 
soil  and  yielding,  that  there  may  be  at  onoe  both  n  dctcnti 
of  tbe  spirit,  and  a  gentle  yielding  of  the  parts,  aa  the 
moulds  them.  And  this  appean  in  tlie  matter  of  all  tlungs. 
well  vegetable  tm  animal,  whether  gcncratcil  from  x>utre: 
or  from  seed ;  for  there  is  majiife»t  in  them  all  a  matter 
to  break  through,  but  easy  to  yield. 


Rule  iv. 

In  all  animate  bodies  there  ore  two  kinds  of  epirita; 
spirits,  such  as  are  in  bodies  innnimat«,  and  in  addition  to 
a  living  spirit 

.EXPLASATIOK. 

I  bare  already  observed  that  to  procure  long  life  the 
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man  hody  should  be  conftiJcrcd  Brst  as  a  hwly  inanimate  and 
oruupportcd  by  alimcDt;  aod  secondly  aa  a  body  aaimatc  and 
notiriahed  ;  for  the  firet  consideration  gives  lavrs  ti^uching  con- 
Bompti'sn,  the  second  laws  touching  repnir,     Wc  should  know 
therefore   that  there  are  diffused  in  the  substunco  of  cvciy 
part  of  the  hnnuin  body,  as  the  flesh,  bones,  membranes,  or- 
gaas  aud  tlie  like,   during  lifelime,  splrttii  of  the  same  kiud 
as  tboee  which  exist  in  the  same  thinget,  Hesh,  bones,  mera- 
fatanes  and  the   re-st,   when    Heparatcd  and  dead ;    such  likc- 
WlR  aa  renuun  in  the  corpse.     But  the  living  spiritt  though  il 
gorents  them  and  has  some  ngreemcnt  with  thum,  is  very 
Cflcrcnt  from  them,  being  integral  nnd  sclf-aubi^isting,     But 
between  the  lifeless  and  vital  «ipirit«  there  are  two  epeciuJ  dlf* 
ftrcDCee ;  the  one,  that  Oie  lifeless  spirits  are  not  continued  in 
tluiiuclTC«,  but  arc  as  it  vrcrc  cut  off  and  surrounded  \>y  tho 
grw«er  body  wluch  intercepts  them  ;  as  air  ie  mixed  np  in  snow 
<ir  froth.      Bat  all  the  vital  spirit   is  continued  in  itself,  by 
certain  chnnnels  through  which  it  pas«cs,  without  being  totally 
intercepted.     And  this  epirit  likewise  is  of  two  kinds;  the  one 
nierely  bmnched,  and  permeating  through  small  thread-like  chan- 
nels; the  other  hitring  a  cell  likewise,  so  that  it  is  not  only  con- 
tinued in  itself,  but  also  coUectcd  in  a  coiisid(?rab!e  q^urmtity, 
accordinjr  to  the  proportinn  of  the  body,  in  eome  hollow  Fpuce; 
•Uid  in  this  cell  is  the  fountain  of  the  streamlets  which  diverge 
fVum  tliencc.     This  cell  is  cluefly  in  the  ventricles  of  the  brain, 
iwhich  in  the  lower  animals  arc  narrow ;  so  that  the  spirits  seem 
'K'vthcr  to  be  diffiiHcd  over  the  body  than  »eatcd  in  cells ;  as  may 
b«  seen  in  serpents,  eels  and  flies,  the  ditfcrcnt  part<<  whereof 
Continue  to  mo\c  long  after  they  ore  cut  in  pieces.    So  likewise 
binld  quiver  for  wmc  tJroe  after  their  heads  are  cut  off,  k<>c«UMt 
th«yhave  small  hcada.  with  enntll  colU;  but  the  nobler  nnimnl^ 
ind  men  moat  of  all,  have  larger  vontridcs-    The  other  difTcrcnce 
between  the  spirits  i»>,  that  the  vital  xpirit  has  in  it  a  degree  of 
inflammation,  and  is  like  a  breath  compounde<I  of  flume  and  air, 
aa  the  juices  of  animals  contain  both  oil  and  water.     Hut  thii^ 
infliuumntioD  supplies  peeuHar  motions  and  faculties;  for  in- 
flammable smoke  even  before  it  catches  Grc  is  hot,  rare,  and 
movable,  and  yet  it  is  a  different  thing  after  it  haa  become 
fUme.     But  the  inflammation  of  the  vital  spirits  is  gentler  by 
many  degrees  than  the  soOr^t  flame,  wht^ther  of  spirit  of  wine  or 
othert  anil  besides,  il  in  largely  niixv-it  with  an  aenul  sub^lanoef 
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HO  AB  to  be  a  m^-ntenous  combiiuttoo  of  a  Aiuumeous  oad  aei 
natore. 


KULE   V. 

The  natural  actionn  are  proper  to  the  several  parts,  but 
are  excit«tl  and  sharpened  by  the  vitul  spirit. 

EXPLANATION. 

The  actioos  or  functions  uf  the  indtviduiil  mcmbcm  fal 
the  natui'c  of  the  luvtahcrM  thc-mnelTes;  aa  attraction,  retenttoi 
digealion,  asaimilation,  scparatiou,  excretion,  perapiration,  and 
ercn  the  seuae  iteelf*  depend  upon  the  properties  of  the  «cvcn& 
organs,  a»  the  stomach,  liver,  heart.,  spleen,  gall,  brain,  eye, 
ear,  and  ttic  rest.  But  yet  none  of  these  actions  would  even 
be  set  in  motion  without  the  vigour,  jtreaonce,  and  heat  of  thttj 
vital  Kplrit ;  as  iron  could  not  attract  iron,  tinteti»  it  were  ext'ii«<I 
by  the  uiognet ;  and  an  egg  could  not  be  productive,  uali;««  iIm] 
eubatance  of  tiic  hen  had  been  actuated  by  the  treading  of  dw 
cock. 

Rule  vi. 

The  lifeless  Bpints  ore  nearly  of  the  aanie  substance  a^  ili* 
air;  the  vital  spirits  more  akin  to  tbe  Bubetnoc«  of  flnma 

EXt>LANAT10ir. 

The  explanation  of  iJie  foregoing  -Ith  rule  in  nleo  a  doelof 
of  this ;  but  funlner,  it  h  the  ronwon  why  all  fat  and  dily 
stances  continue  to  exist  long  in  their  natural  state;  forneill 
does  the  air  prey  much  upon  them,  nor  have  they  much 
to  unite  witli  the  air.     But  the  idea  that  Haine  h  lighted  i 
ft  vnin  conceit,  seeing  that  flame  nod  air  arc  no  lew  he 
neous  than  oil  nnd  water.     When  therefore  this  rule  d( 
that  the  vital  !<pint«  approach  nearer  to  the  substance  of 
it  niuat  only  be  understood  that  they  do  this  more  ihaa 

TUfclcss  apirite,  and  not  that  they  pertain  nwrc  to  the  natofX 

(^flamc  tban  of  air. 

RtTi.G  nt. 

The  Bpirii  lias  two  de<^irc8;  one  of  multiplying  itsd? 
other  of  going  forth  and  congre^ting  with  its  connatnrak 
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EXPLANATION. 

Tliil  rule  19  understood  of  the  lifclos*  apirits.  For  with 
Kgard  ta  the  eccond  d(uin>,  tlic  vita)  spirit  lioi^  a  special  abtior- 
nace  of  lenviog  the  body,  Beting  it  h&e  no  coiiuaturalB  cciir  at 
bind.  It  may,  perhaps,  ru»h  tn  tlte  extremities  of  t)i<>  budv, 
to  tn«et  eoiuetliing  tlmt  it  love^,  but,  a»  I  eald  brforc,  it  is  loth 
to  go  fiirth.  But  th«  lifclcsfl  spirlu,  on  tlie  other  hand,  are 
pOfst'SHcd  by  both  these  dcBircM.  For  as  to  tht.'  former,  every 
sjjirit  Heated  amnngt^t  the  grosser  part^^  dwells  unhappily  :  and 
being  in  euch  Holltudc,  where  it  finds  nothing  like  itiiclf,  it 
the  more  stn^'L-s  to  make  and  cn^iLlv  aoiiictliiiig  [>iniilar;  and  to 
incrtaBC  its  quantity,  it  works  honi  to  multiply  itsi-II',  and  prey 
Dpoa  the  volatile  part  of  the  groA^cr  bodice  With  re^^oi'd  to 
•he  second  dc«re,  nuniely,  that  of  eseapin™  and  resolving  itaelf 
into  air,  it  is  ocrtnin  that  all  thin  hodic^i  (which  arc  alway* 
movable)  move  williogly  to  their  likes  wlien  near  at  Imod. 
Ooe  drop  of  water  movfB  towards  nnolber,  and  flame  In  Hume ; 
Wt  much  more  does  this  ap]>enr  in  the  esimpe  of  the  tipirit  iuto 
the  vxteroal air,  becauw  it  is  not  caxried  to  a  particle  like  it««lf, 
but  taa  very  world  of  connaturaU.  In  the  tiieantime,  it  pjionld 
bo  noted  that  tlie  going  forth  and  escape  of  the  .spirit  into  liie 
air  i«  a  double  action,  arising  ]>artly  from  tbe  appetite  of  the 
•pint,  and  jiarily  from  the  appetite  of  the  air ;  for  the  common 
•ir  is  a  needy  tiling,  and  seizes  everything  with  avidity,  aa  spirits, 
«dourS(  ray8>  tiouud«»  and  the  like. 

Rui,F.  viir. 

Spirit  dRtainnl,  if  it  have  no  means   of  generating  other 
spirit,  aoftcDD  likewise  the  grosser  part& 

EXPLANATION. 

OcneratioD  of  new  spirit  does  not  lake  place  cxei^pt  upon 
ihin}^  uhieh  arc  in  a  degree  near  to  ■''pint,  m  luoiut  bodici)  are. 
If  therefore  the  groi>scr  partJi  wherein  the  epirit  works  are 
in  a  degree  remote,  the  spirit,  though  it  cannot  convert  them, 
yet  doM  all  it  can  to  weaken,  fH>A«n,  and  di^pcrec  them ;  eo 
tliat  though  it  cannot  increase  its  quantity,  it  may  ucvertbeless 
live  more  freely,  and  ainidst  things  tlmt  are  better  disposed 
to  it.     But  lliis  aphorisiD  'a  very  useful  to  our  end,  because 
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it  t«nds  to  the  inttsDcnUoi]  of  ibc  bun]  aad  dtubboru  psuia 
tJic  body  by  tlie  detention  of  the  spirit. 

Rule  ix. 

Tbe  intcncra^OD  of  tlic  harder  parta  proceeds  well  when  tb« 
sjiirit  ncitlier  e«c»pe«  nor  generates. 


EXPLANATION. 


4 


This  rule  solves  the  knot  and  OifTicultj  ia  tbe  operstion  of 
Boneniiig  ttie  body  by  the  detention  of  the  spirit.  For  if  the 
spirit  when  detained  in  the  body  preye  upon  nil  things  withio, 
nothing  U  gained  towards  the  iatencration  of  the  part«  in  their 
8ub«t&i)ce,  but  they  ore  ratJier  wasted  and  corrupted.  The 
8|)iritd  therefore  besides  being  detuned  should  be  cooled  and. 
oonSned,  that  they  be  oot  too  active. 

BVLE   X. 

The  heat  of  tlie  apirit,  to  keep  the  body  freah,  should 
robust,  but  DDt  eager. 


EXPL  A  NATION. 

This  nile  likewise  relates  to  the  solution  of  the  aboTC-men^ 
tioncd  diiliculty,  but  it  extends  much  further,  for  it  de^ribea  A 
what  should  be  the  tumpcr  of  heat  in  the  body  to  diapoee  it  forfl 
longevity,     jlnd  this  is  useful,  whether  the  spirit*  are  detained  " 
or  not;  for  in  any  case  the  heat  of  the  spirits  should  be  such 
AS  rather  to  act  upon  the  hard  parta  Umn  prey  upon  the  soft; 
fur  the  fcirmer  intencratca  and  tlie  latter  dries  up.     Besides, 
the  same  thing  is  good  to  perfect  alimentaUon  ;  for  such  a  heat 
beat  excites  the  faculty  of  ottsiinllation,  and  at  the  same   time 
beat  preparcH  the  matter  to  be  a:Mtmilatcd.     The  properties 
of  this  kind  of  heat  should  be  these:      First,  it  should   be 
slow,  not  eudden ;  aecondly,  it   should  not  be  very  intense, 
but  modemCc  ;  thirdly,  it  ahould  bo  rcgulur  and  not  variable,  ■ 
that  is.  Dot  alternately  increaaing  and  decrcaaing ;  fourthly,  if  " 
It  meets  with  any  resistance  it  should  act  be  easily  stifled  or 
depreasod.     Tlu»  opcmtiou  is  ucry  suhtlc,  but  as  it  is  ooo  of  i 
most  useful  it  should  not  be  ncgleotodj  and  iu  the  remedies^ 

■(Hiaeii  to  iuvest  the  spirit  with  a  robui^t  hcat^  or  thut  wl 
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I  call  operaUTe>  not  prcdatorjr,   I  hkTO  in  some  mewiuro 
uiiered  this  purpoee. 

RUI-B  XI. 

Hn  isoaSMamdoa  of  the  apiritx  in  Uieir  aubatance  tends  to 
Ugeritj. 

EXPLAVATIOM. 

This  rule  is  sabonlinate  to  the  preceding;  for  the  sfant 
*hea  ooodensed  rec«ivea  all  the  four  properties  of  heat  tl)er« 
acDtkined.  But  the  methods  of  condeoeatioa  are  to  be  found 
a  tlie  fint  of  the  ten  opeiatiom. 

Rule  xn. 

Hk  qnrit  is  more  eager  to  escape  aad  more  predatory  in 
Inge  quantities  tbon  in  small. 

EXPLANATIOK. 

Thia  rule  is  self-evident,  eectog  quantity  of  itiiclf  regularly 
Wtasee  power]  aa  may  be  seen  in  flames,  that  the  b!g>{cr 
Ae  fiamc  the  stronger  it  breaks  out  and  the  quicker  it  con- 
■uDiCB.  And  therefore  too  great  an  abundancx?  or  exuberance 
of  the  (pirita  is  very  injurious  to  longevity ;  and  sucli  a  supply 
it  needed  aa  vill  suffice  for  the  offices  of  Ufc  cuid  the  fur- 
nishing  of  proper  rcpamtioo. 

Rule  xiti. 

The  epirit  if  equally  difl'uecd  is  less  eager  to  go  forth,  aud 
^  predatory,  tlmn  if  it  is  di^itributcd  irregularly. 

EXPLANATIOX. 

only  is  a  lai^e  quantity  of  jtpirita  la  proportion  to  the 
iiguTious  to  the  duration  of  ihingH,  hut  also  the  same 
r^uaotity  if  lees  distiibnted  is  in  like  manner  tojurious.     There- 
e  more  the  spirit  i»  broken  up  and  dispersed  the  lesa 
it  ie;  for  dissoluliuu  Lfgina  wheruver  the  egorit  is 
t  loose.    And  hence  it  is  that  exercise  and  frictioua  con- 
lutc  much  to  loDgc^'iiy ;    for  agitation  is  the  beat  means 
breaking  up  and  intermingling  things  together  in  their 
,11  est  particles. 
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Kt'LE  XIV. 

An  irregtilax  an<l  ftubsultory  motion  of  the  apiriu  does  now 
to  lin«tcn  their  cnii««ioD  find  is  more  prcOator^'  thao  a  cunijtaiit 
und  equnl  cue. 

ESPLXNATION. 

Iq  inaniiimtti  Iwdics  tliia  rule  ia  tx'rtain,  for  inequnlity  u 
motliiT  of  tliannlution  ;  but  in  animate  bodie.-t  (where  rejutiri 
welt  a«  consumption  is  regnrded,  and  repair  procc-eds  bfl 
appetite  of  tliln^^,  wliich  ugain  U  eborpened  by  viu-ict^v)  it  hold 
lesa  strictly;  yet  here  niao  ii  may  be  received  with  tliis  qualifi- 
cation, that  tho  variety  l>c  rather  ao  ftlt«matioD  IfaaQ  a  coo- 
fiuuon,  and  as  it  were  cunslant  iu  inconstancy. 

HVLK  XV. 

The  spirit  in  a  body  of  firm  texture  ie  detained,  ihougb 
against  ita  will 

EXPLANATION. 

All  things  abhor  a  solution  of  their  continuity,  but  inadtgnt  i 
proportioned  to  their  dcoeily  and  rarity.  For  tlie  more  mc£n  | 
bodies  arc,  the  siualler  and  narrower  are  the  pacaagea  idl  | 
wliicb  they  ^ulTcr  thcmBrlvcs  to  be  comprised ;  and  therdtn  ' 
water  will  find  n  way  \^  here  duet  will  not,  air  where  water  fW ' 
not,  and  flauie  und  sjjirit  where  air  will  out.  But  yet  thcW 
a  limit  to  thin;  for  the  spirit  U  not  &o  pos«C8acd  with  aderio , 
of  cmisaioQ  as  to  suflcr  itcclT  to  be  too  much  dUcoDtioaeit*tf 
to  he  driven  into  too  narrow  pores  or  pae«ageg:  aod  tfaei**^ 
fore  if  the  spirit  be  encloitcd  in  n  hard  or  an  UDctuoas 
tenacious  body  (which  in  not  e»»\\y  divided),  it  i»  comple 
bound,  and  lU)  it  were  iinpri»oued,  and  gives  up  its  desire! 
issue  forth.  And  hence  we  Aee  ttiat  metals  and  stooea  reiju 
a  long  time  for  their  spirit  to  go  fortb,  unless  cither  the  »f 
be  excited  by  fire,  or  the  grosser  parts  be  disunited  by  st 
and  con-06ivc  waters.  The  like  reason  holds  good  of  tcoauuV 
bodies,  as  gums,  except  that  they  arc  di«fioivod  by  a  gcatic 
heat.  Accordingly  hard  Juices  of  the  bwiy,  a  tight  Bkin,iuxl 
the  like  (which  arc  procured  by  dryness  of  aliment,  cxcrci«e> 
and  coldnces  of  the  air)  are  gcMxl  for  longevity,  becauaa  thoj 
closely  coniiue  the  spiiit  oit')  pre^eui  its  emiii-fiioa. 
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Rule  xvi. 

h  nily  and  iat  thmgs,  though  tliey  be  nut  tciuuuous,  the  J 
fpiril  is  detained  willingly. 


> 


EXPLANATION. 

Tht  spirit,  if  it  b«  Deitfaer  irritated  by  antipathy  to  the 
twdy  that  enddi^e!'  it,  nor  fed  by  too  great  a  Riniililude  of  that 
body,  nor  solicited  or  eiciteil  by  an  external  body,  makes  no 
great  effort  to  go  out.  And  oily  bodies  arc  without  all  thcto 
|ir*Ji»<^rliea  ;  for  they  are  neither  so  hoatilc  to  fclic  spirit  as  bnrd 
bodice,  nor  en  ytmiliir  &B  watery  bodies,  nor  in  good  agreement 
with  the  air  nmbient 

IlVLE  XVII. 

A  rapid  escape  of  the  watery  humour  prc&crvca  the  oUy 
longer  in  tta  existence. 

EXI'LANATION. 

I  have  already  obscn-cd  that  the  watery  hmnoiira,  ae  being 
of  a  like  substance  to  the  air,  escape  sooner ;  the  oily,  u»  having 
lcs3  agreement  witli  the  air,  hLter.  Btit  einoe  both  humours 
tur£  present  in  meet  bodies,  it  happens  that  the  water  does  aa  it 
were  betray  the  oily ;  for  stealing  oR'  gradually  it  carrier  that 
off  along  with  it.  Therafi)re  there  ia  aotliing  bctt«r  for  the 
|ire»crvatiou  of  bodice  than  a  gentle  drying  of  them,  such  aa 
may  cause  the  watery  hnmoiir  to  exhale  without  exciting  the 
oily ;  for  then  the  oily  enjoys  ita  projMjr  nature.  And  this  relates 
not  to  the  prevtiititin  of  pulrefaciion  (though  that  likewise  is  a 
coDsofueQce),  but  to  the  preservation  of  freshness.  And  hence 
it  it  that  gentle  frictions  and  moderate  exercises  that  promote 
perapiraition  rather  than  sweatitig  are  very  conducive  to  Ion- 

gfmty. 

Rule  xviii. 

Exclusion  of  llie  air  contributes  to  longevity,  if  you  guard    V 
agaiut  other  inconveniences.  ^ 

EXPLANATION. 

I  just  before  observed  that  the  escape  of  the  spirit  ia  a  double 
action,  from  the:  ap[>ctitc  of  tlie  spirit  and  of  the  air.  If  there- 
fure  one  of  these  it  removed  there  le  not  a  liltic  gained ;  and 
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U)i8  18  chiefly  to  be  expected  from  anointinga.     Notwit 

ing  it  U  attended   by  varioiw   iQCouvciiic-uces,  th«  rcnj«ll«| 

nrhcrcof  have  bcvo  noted  in  the  second  uf  our  ten  opcntioiu 

Hvh£  XIX4 

Youthful  spirits  introduced  into  an  old  bo<1y  may  b1i( 
turn  bock  the  course  uf  nature. 

EXPLAKATIOK. 

The  nature  of  the  epirita  is  as  it  were  the  master-whecl'| 
which  turas  the  other  wheels  in  the  body  of  nuin ;  and  then- 
fore  in    the    intention   of  longevity  it  ought  to   8t«nd  fii* 
3Ioreover  there  is   au  easier  and  more  expoditioud   way  of| 
altering  the  spirits  than  the  other  parts.     For  the  o]>cnlioD 
upon  the  tipirit^  is  two-fold ;  the  one  by  aliment,  which  10  dow  I 
and  as  it  were  circuitous ;  the  other  (itself  likewise  two-foM)  I 
which  is  suddenj  uutl  goes  at  once  to  the  spirits, — naiaelyi  bj  ^ 
vapours  or  by  the  aficctions. 

RULB  XX. 

Juiceo  of  the  body  somewhat  hard  and  roacid  eondoee  ts , 
loDgevity. 

EXPLANATION. 

The  reason  hereof  is  pliiin,  seeing  I  before  laid  down  thM 
hard  and  oily  or  roecid  bi>dic8  arc  dissipated  with  difficultj' 
There  is  however  this  difference  (as  was  iikowisc  noted  in  the 
tenth  operation),  tUat  though  a  liunl  juice  is  lees  easily  iJi^ 
aipated,  yet  it  is  nt  the  some  time  less  rcpaniblc.  Here  ther^ 
fore  wc  hnrc  a  convcnicnco,  coupled  with  an  inconvenieacc, 
ao  tliat  no  {freat  matter  can  be  achieved  thereby.  But  a  rosckl 
jiiiee  satiatieid  both  npemtiotia;  to  this  therefore  we  ehoold 
more  diligently  opply  ourselves. 

Rule  xxi. 

Whatever  penetrates'  by  its  rarity,  and  yet  corrodefl  not  by 
its  acrimony,  gcncrntca  roseid  juices. 


EXPLANATION. 

This  rule  is  more  dtflicdt  to  practise  than  to 


utkdentuntLJ 
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For  it  U  evident  llmt  wLatcver  petietratco  well,  but  yet  with  a 
ttiag  or  tooth  (an  all  acrid  and  acid  dungs  do),  leaver  belilud 
it  whereTcr  it  [Ki8a>es  some  tnic«  of  dryness  and  scpunition,  ao 
Uutt  It  indLratc^  the  juices  uud  dislocates  the  part?.  iJut  con- 
trariwise, thiugs  which  |ienctrat«  from  their  rarity  alone,  as  it 
were  hy  ttt«altli  luid  luslnuatlon,  withuut  violence,  bedew  and 
irrigate  the  parts  in  their  passage.  And  of  these  not  a  few 
bve  b«eD  eec  dovro  in  the  fourth  and  eevooth  operations. 


Rule  xxii. 
tion  18  beat   pcrfortnod  when   all    tocal  motion   i» 

EXPLANATION. 

This  rule  has  been  suiBciently  explained  in  the  commeDtarj 
OD  the  eighth  operation. 

Alimentation  from  without,  ut  leaet  otherwise  than  by  the 
Btomaeh,  a  very  beucGcial  to  longevity,  if  it  can  bo  eQ'ected. 

EXPLANATION. 

We  Bee  that  all  things  which  are  performed  by  nutrition 
lake  long  circuits,  but  those  done  by  embracing  like  subetancAS 
(as  hi  the  caae  Id  infuniona)  require  do  li>iig  time.  Therefore 
external  alimentation  would  be  ver^'  useful,  and  the  more  so, 
because  iu  old  age  the  digcetive  faculties  fail;  ao  that  if  there 
could  be  eome  auxiliary  nutritiona,  by  bathings,  anointings, 
ur  uvvD  by  clyMten,  tlicsu  thiugH  cuojuiaed  might  do  much, 
which  dingle  arc  of  low  Mrvioe. 

BULE  IXIV. 

Where  the  digestion  is  weak  i»  t^cud  forih  the  aliment,  there 
the  outward  ports  should  be  comforted,  eo  a»  to  attract  it. 

EXPLA.NATtON. 

This  is  not  the  dame  an  was  propounded  In  the  preceding 
rule ;  for  It  is  one  thing  to  attract  the  external  aliment  uiwarda. 
auother  to  attract  the  iutemal  aliment  outwards.     But 
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tticj  concur  in  thie,  titat  they  both  assist  the  veakness  of  tbe^ 
ititcrniU  digestions,  though  by  different  ways. 

Rule  xxv. 

All  eudtlcn  renovation  of  the  body  U  effected  either  by  tljc 
e{nnts  or  by  cmulUcota. 

I^XPLA  NATION. 

I  Thore  arc  two  things  in  the  body,  namHy,  spirits  and  pnrts; 
to  both  uF  whi<!h  the  way  by  nutrition  ia  long;  but  the  way 
to  the  inpiritd  by  vapours  or  tlie  nffectionis,  iind  to  the  part«  by 
emollienu,  is  ihort.  But  it  is  to  bo  CAfcfiitly  ob««rvod,  that  I 
flu  nut  at  all  confound  exfenml  iiliinentation  with  uimllifytn);; 
for  it  in  not  the  intention  of  emollients  to  nourish  the  partH, 
but  only  to  umke  them  more  ready  to  be  nouriehed. 

Rule  xxvi. 

Softening  of  the  body  is  performed  by  tilings  of  a  like  sul 
ntancc,  by  tilings  that  insinuate  tlicineelvcs,  and  things  tliatj 
close  the  porea. 

EXPLANATION. 

The  reiuton  hereof  ia  evident ;  for  like  sub^tunccs  properly 
soften,  things  which  insinunto  themselves  conduct,  and  tilings 
wliicb  clo»e  tlic  jwrea  ro^ti-nin,  and  kocp  in  the  perspiration, 
w)iii;h  U  a  motion  opposed  to  softening.  Therefore  (aa  was 
described  in  the  ninth  operation)  this  Ewftening  cannot  be  well 
performed  at  once,  but  it  must  be  by  a  course  and  order. 
First,  by  covering  the  body  with  aouic  thick  coating,  so  as  to 
exclude  the  liipior;  fur  an  cxtrnncuus  and  gross  infusion  does 
not  well  conaotidate  the  body,  and  that  which  enters  it  should 
be  subtle  and  a  kind  of  vapour.  Secomlly,  by  intenerulion, 
through  the  consent  of  similar  Bubst^inocM ;  for  bodies  when 
touched  by  tliin-^s  which  agree  well  with  them  oiien  them- 
selves tind  relax  their  pores.  Thirdly,  thcee  insinuating  Ihinga 
arc  conductor!*,  which  help  to  eonrey  similar  nubdtnnces  into 
the  body,  and  a  mixture  of  gentle  Astringents  meanwhile  somo- 
what  cheeks  iicroptralion.  But,  fourthly,  comes  that  great 
astringency  or  closing  uflhc  pores  by  a  thick  pWtcr,  ami  niter- 
wards  in  a  gradual  process  by  anointing  ;  till  the  soft  beooutes 
"'id,  as  was  mentioned  in  its  proper  place. 
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rRVLB  XXTII. 
Frequent  renoratton  of  the  ropEunblc  parts  refreelioslikoviae 
(bote  that  are  les^  repnrable. 
EXFLANATION. 
Id  the  Introduction  to  thU  libtorj-,  tho  way  of  tlcnlh  was 
«Ki  to  be  this,  that  the  more  repnrablc  parts  perish  in  the 
(olmce  of  the  lesa  repnnible ;  *o  that  all  our  otJ6rt«  arc  to 
W  exerted  to  repair  tlicec  lese  reparable  parts.  Admonbhed 
therefore  by  Aristotle's  tibaervntinn  toiiohing  plants,  namely, 
liut  putting  out  new  bmaches  re  freshes  the  trunk  in  tho  jias- 
Mge  of  the  juice,  I  conceive  that  there  might  be  the  aame  result 
if  the  lle«h  and  blood  of  the  human  huily  were  uiVeii  renewed; 
llttt  thence  tlic  bonca  themselveH,  the  niembrancji,  and  other 
par(»  of  a  leas  repsrablc  nature,  might  partly  by  the  briak 
piaeage  of  juices,  and  partly  by  the  new  covering  of  frcah  fleah 
Bfid  blood,  be  watered  and  renewed. 


RCLE  XX VI It. 

Kefri^ratioQ  which  passes  not  through  the  etomach  is  useful 
lo  lung  life. 

EXPLANATION. 

The  reason  hereof  is  ob%'iouB ;  for  as  refrigeration,  not  teni> 
perate  but  powerful  (eaiiecially  of  the  blood),  la  very  necessary 
to  loDguvity,  lhi»  can  by  no  means  be  performed  from  within 
to  the  dteircd  extent,  without  destroying  the  stomach  and 
bowels. 

Rule  xxix. 

The  eoraplication  arieing  from  the  fact  that  consumption  I 
and  repair  arc  both  ihe  works  of  heat,  is  the  greatest  obstacle  \ 
to  longevity.  — * 

EXPLANATIOir. 

Almost  all  great  workn  are  detitroyetl  by  a  complication  of 
natures,  tliat  which  ie  beneRcial  in  one  respect  being  hurtful 
in  another ;  ao  that  herein  there  ia  need  of  an  accnrale  judg- 
ment and  a  discreet  practice.  And  this  I  have  dune,  as  i'nr  as 
iJie  motter  allows  and  I  can  at  present  devise,  by  pcparating 
kindly  heats  fnmi  hurtfid,  and  the  things  whicb  lend  lu  bulb. 
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Rule  xxx. 


The  core  of  iIiHeasea  requires  temporarj  medicines;   bot 
longevity  is  to  bt;  procured  by  diets. 


EXPLAHATION. 


4 


Things  irbieh  come  by  accident  cea»«  u  soon  u  the  eauMi 
are  removed ;  but  the  continuoaa  course  of  nature,  like  n  flow- 
iug  river,  re<|ulres  likefriae  a  cimcinual  rowing  or  sailing 
Against  the  etrciun ;  therefore  we  roust  work  reguhirly  by 
means  of  diets.  Diets  are  of  two  kinds ;  set  dieta.  whidi 
are  to  be  UflC<)  at  certain  times,  and  the  common  diet  for  doily 
life.  And  of  tbeso  the  former  kind,  that  ij,cour»e8  of  mcdione 
to  be  used  fur  a  time,  are  ilie  more  potent ;  fur  ibJii^  that  have 
power  enough  to  turn  liack  the  ootuse  of  nature  are  mostly  too 
strong,  and  produce  alterations  too  sudden  to  be  safely  taken 
into  commou  u^e.  Now,  in  tlic  remedies  |iropo:>cd  in  confute 
mity  with  these  inti-iittons,  you  will  find  only  thrttc  ect  dict«; 
namely,  an  opiate  diet,  an  emollient  diet,  ami  a  diet  ema- 
eiating  and  ronewini;.  But  amongst  the  things  which  I  have 
preecribed  for  common  diet  and  daily  life  the  moi^t  efBcadou» 
are  these,  which  likewise  bare  nearly  the  some  force  as  set  diets, 
namely,  nitre  and  its  subordinates ;  gorernmoot  of  the  affections, 
ohuiea  of  purtiuils;  refrigerations  which  do  not  pa^-is  by  the 
stomach;  drinkethatengcndcrroscidjuioe!);  impregnatioa  of  the 
liluud  with  some  firuier  ^ubotnnce,  as  pearls  and  woods;  proper 
auoinliugs  to  keep  out  the  air  and  detain  the  spirit ;  applications 
of  heat  from  without  during  the  time  of  nMsiiiiilation  aAur 
sleep;  caution  wltli  respect  to  such  things  aa  inHame  the  spirit 
nnc)  gire  it  a  predutury  heat,  ns  wines  and  fipice^;  and  a  mode- 
rate and  ecDdonable  use  of  things  which  give  a  robust  heal  to 
the  spirltSj  as  saSi-on,  crced>  garlic,  clecampoue,  and  compound 
opiates. 

Rule  xxxi. 

Tlie  living  spirit  perishpF  immediately,  when  it  is  deprive 
citlicr  of  motion,  or  of  refrigeration,  or  of  aliment. 

EXI'LAKATtOK. 

thzae  are  the  three  things  which  before  I  called  the 

I,  and  they  are  the  pro[>er  and  immediate  pafnoiw ' 
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tbe  spirit.  For  all  the  orguui  of  the  principal  part«  »erre  to 
perform  ihene  tliree  offices;  and  again  all  destmction  of  the 
or;gaos  wliicii  enures  dcnlli  ItriiigM  it  to  tlnit,  that  one  or  mor« 
of  these  fftil.  Therefore  all  the  rest  are  hut  different  ways  to 
dcatli  that  end  in  these  three  But  the  fabric  of  the  parts 
is  the  organ  of  the  spirit,  as  the  spirit  is  the  orgiLO  of  th'O 
readonable  soolf  wliicli  is  incorporeal  and  divine. 


h 


Bulb  xxxii. 

flune  is  a  momcntarjtair  a  permanent  sul>8tance ;  the  living 
spirits  o(  animale  ore  of  a  middle  nature  between  the  two. 


EXPLANATION. 

Tills  matter  requirct<  a  deeper  investigation  and  a  longiT 
UplaaatioD  than  J>crtab5  to  tlic  present  inquiry.  In  the  tncan- 
na«  it  should  be  known  that  flame  is  being  continually 
^nerated  and  extingatshed,  to  that  it  ia  only  continued  by 
MUeiision.  Hut  nir  13  a  pcnnancnt  body  that  is  not  dleeolvcd  ; 
for  though  new  air  be  created  out  of  watery  moisture,  yet  the 
old  wr  still  remains ;  whence  comes  thnt  surcharge  of  the  air 
mintioued  in  llio  title  cuuceruing  tlie  WindH.  But  the  spirit 
psnakea  of  both  natures*,  liotli  of  flame  and  air;  as  likewise  its 
DDnri^hcra  are  oil,  which  is  homogeneous  to  flnnic,  and  nir, 
■liieh  Ifl  homogeneous  to  water.  For  the  spirit  ib  not  nourished 
V  Ae  oily  part  alone,  nor  by  the  watery  part  alone,  but  by 
Wlh  together ;  and  though  nir  does  not  sort  well  with  flame  nor 
<■>!  with  water,  yet  in  a  mixed  body  tlicy  agree  well  enough. 
Likewifc  the  Hptrlt  gels  from  air  ita  cn'>y  and  delicate  impres- 
"OQt  and  receptions,  but  from  flame  its  noble  and  powerful 
"•otion*  and  iictivlly.  In  lilte  manner  also  the  dnrotitm  of  the 
spirit  is  a  iximpound  thing,  not  m  momcntar}*  as  fliunc,  nor  yet 
*<*  permanent  ae  air.  And  it  difl^ers  the  wore  from  the  condl- 
tiong  of  flame  because  flnme  itself  is  extinguUbcd  by  accident, 
"amcly,  by  contraries  and  the  hoi^tile  bodice  that  surround  it,  a 
Edition  and  ncceflsity  whereto  the  spirit  is  not  subject;  and 
'"C  Bfiirit  is  repaired  from  the  fresh  and  lively  blood  of  the 
'"lall  arteries  which  are  iuserled  into  the  brain,  but  this  repair 
•akcs  place  according  to  its  own  manner,  whereof  1  am  not  now 
'peaking. 
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THS  CONTRACTION  AND  EXPANSION  OF  JIAHEa  IN  SPACE. 


IKTJIODUCTIOK. 

AOvondor  ifnuture  be  id  debt  to  philosopliy  aud  the  sciences, 
•wing  slie  haa  oev«r  yet  been  called  ou  to  render  lui  iiMonot_ 
lor  of  tbc  qtianlitjr  of  matter,  and  how  it  is  dibtrlbuted  in 
KJics  (nbtindantl)'  in  »(»iiio,  spuiriuglii'  in  otbcn),  no  carf-ful 
^'1  methodical  inquiry  according  to  tnic  or  approximate  calcu- 
Iuion-1  has  been  inslitiited.  One  axiom  lifts  been  rightly  re- 
vived, Dumely,  that  nothing  ia  tuki-n  from  or  added  to  the  sum 
^  till!  uniTcritc.  And  the  question.  How  bodies  may  be  relaxed 
aod  contracted  more  or  leee  without  the  interposition  of  vncuuni, 
m  been  handled  by  some.  But  with  respect  to  the  natures  of 
'  Bensc  and  Bare,  one  has  referred  them  to  nbnndancc  and  paucity 
I  of  natter ;  another  baa  laughed  at  this  idea;  the  majority,  follow- 
L  log  their  author,  diaeuBit  and  settle  the  whol'>  matter  by  that 
B  frigid  distinction  between  net  and  power.  And  even  tho^o  who 
Bttlrihute  ttiesc  things  to  the  proportions  of  nutter  (wbiah  is  the 
pine  opinion),  and  do  not  maintain  the  lirtit  matter  to  bo  entirely 

Iwprived  of  quantity,  though  indifferent  for  other  forms;  yet 
tii  tho  inquiry  here,  and  seek  nothing  further,  witJiuut  per- 
ceiving what  follows  llicrefrom  ;  and  n  hcreas  the  matter  hears 
Upon  an  infinity  of  thing*,  and  is  m  it  were  the  bams  of  natural 
phUoeopby,  they  either  do  not  touch,  or  at  least  do  not  press  it. 
In  tJic  finjt  place  therefore,  tliat  nliich  bus  been  well  laid 
iovra  must  not  be  disturbed :    namely,  that  in  no  transmuta- 
tion of  bodies  ia  thoi^  any  reduction  either  from  nothing  or  to 
nothing,  but  tltat  it  belongs  to  the  .>ftme  omniprtfcncc  to  erooto 
•ometbing  out  of  notliing  ue  to  turn  wmcthing  into  nothing,' 
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nod  that  lliie  never  lia])2>cn8  in  the  course  of  nature.     Therefor 
llic  Kum  hital  of  mntter  remn^ins  always  ttie  same,  without  add 
ttoQ  or  iliiiiinuliaii ;    but  that,  this  sum  of  mitlter  \s  variousl] 
diittrihutei]  niiiuti^  diilcrctit  bodies  cannot  be  JoubtcJ.     For 
one  can  be  so  demented  by  abstract  subtleties  as  to  itnaginl 
that  one  hogshead  of  water  containe  as  niucli  matter  aa  tco ; 
that  one  hng^h^-ad  of  nir  cootuiue  att  much  as  t«n.     That  to  the 
nunc  body  the  quantity  of  matter  is  multiplied  in  proportioa 
tbe  meat^iire  of  the  body  no  man  quefltiona,  but  wbetbcr  it 
fio  iu  (litferent  bodies  is  disputed.     Hut  if  it  be  deroonsUatc 
that  one  htig^hcAd  of  water  turned  into  air  ie  equal  to  ten 
heads  of  air  (I  take  tiiis  computation  because  of  the  eomr 
opinion,  thougli  a  hundred  would  be  nearer  the  truth),  it 
well ;  for  now  tliey  are  no  longer  different  bodied,  water  ar 
air:    it  is  tlic  same  body  of  air  contained  in   ten   hog.shea 
And  one  hogslicad  of  air,  as  has  been  just  grouted,  ia  only  i 
tenth  jKirt  of  ton  hngnhcad?. 

It  can  no  longer  be  denied,  therefore,  tliat  one  hogshcnd  ■ 
water  contains  ten  times  tut  much  matter  as  one  hugshcAd 
air.  And  therefore  to  eny  that  a  whole  hogahcad  of  water  i 
be  turned  into  one  hogshead  of  air,  is  as  much  an  to  eay  lli«i] 
Eomctbing  can  bo  reduced  to  nothing;  for  aa  a  tonlh  p-vt/J 
the  water  would  be  enough  for  thii«,  the  other  nine  jwrts 
needs  be  annihilated.  On  the  other  bond,  to  say  tliat  a  ! 
head  of  air  can  be  turned  into  a  hogt^liead  of  water,  is  ns  tutt^l 
as  til  say  that  snmetbing  can  be  created  from  uutbing;  for: 
hogshenfl  of  air  will  only  make  a  tenth  part  of  a  hogshead  i 
water,  and  tbeix-foru  tbc  other  nine  pnrta  must  need»  be  ci 
from  niithing.  Meanwhile  I  fully  admit  that  to  caleulnic  tltt] 
proportions  and  quantities  of  matter  existing  in  differcntj 
bodies,  and  lo  find  by  what  industry  and  sagacity  true  iu-j 
formation  thereof  may  be  pnwureil,  in  u  very  dlflicult  tliingu 
lliough  imlecd  it  is  amply  coni])ensatcd  by  the  vast 
univcn>ul  utility  of  the  iiiquii-j-.     For  to  know  the  dcosit 

.  and  rarities  of  bodies,  and  much  more,  to  procure  and 

/compUsb  the  comknaationa  and  rarefactions  thereof,  is  a  pnint 
of  first  importance  botJi  for  contemplation  nnd  practice.  Swing 
therefore  that  it  i«  a  tiling  of  nil  others  the  most  fundament 

[  attd  universal,  we  mu>!t  gird  ourrelvea  up  to  deal  with  it; 

*  Indeed  without  it  all  jihilosojihy  is  utterly  disclact  and 
arderly. 


mivti 
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ThtBistory. 
A  TiKLE  siiowirtn  the  Contractiov  akd  Expansion  or  Uattkr 

B  KiPf.Cr    OF   Sl-ACB,  IS   Ta.NUIJILE   BodIKS   (sUCU   A3   ARE   fc!i- 

i»in!t>  wiTu  Whiuiit)!  wira  a  Cuuputatiom  of  Tnx  Propoh- 
Tioxs  n  D]Fl'L]l^:N'T  Buoies. 

Ihe  eame  space  te  occupied  by  a  quantity  of 


Dil.  Cr. 

Dme. 

Or.                              ■ 

IVe  jfild          .       wcigling 

20    0 

rn'Iinn  bahfiiu 

1 

^dHtlver 

1!)     9 
12     If 

Kuw    cwlvw' 
bruins 

5     a  lilUu  IcM.      " 

Httitvcr 

10  21 

Sheep's  blood 

S 

l^tlm  .       .       . 

10  12 

Kvd     9  an  Jul  1 

B 

Copper     . 

9  a 

Ytllnw  broM     . 

9     S 

Jet 

S 

M       .       .      . 

S  10 

I'reab  oniiin    . 

S 

Coamoo  bnu  . 

8     9 

Cow's  milk     . 

■»i 

Inn         .        .        , 

8     8 

Coiuphor 

4 

In          ... 

7  22 

Pri-Med  mini 

4 

S  13 

jui<c . 

TouAttODB         . 

3     1 

PrcMi-il    bo- 

3J 

Mffbl«     . 

2  22j 

rajje  juice  , 

Fllu        .       .       . 

2  -^2i 

Strong    b*er 

H 

Gtw 

2  20} 

Crjiul     . 

S  18 

Lbony  wood 

H 

Aldnutiir          . 

2  12 

I'owJer      of. 

MuriAt«  ofsoilA 

2  10 

nwort    full-  L 

H 

OMnnoa  clay   . 

2     U^ 

lltil-ievd       ) 

Ifbite  day        . 

2    Si 

Vincjjar 

3* 

Nim       .      . 

S    « 

Cider  of  gaur  1 
npgilc*         J 

3 

Os  bone   . 

2     S 

Powtlur  ofpcArli 

2     S 

Clear  amlwr  . 

3 

Satphitr    . 

3     S 

Urine     , 

3 

Common  «aitb 

2     li 

Cainmnn  wbIlt 

3    >  [Ktle  leML 

WUile  vitriol    . 
Iforjr 

1  22 
1  -ill 

CbciuiL-ul    uil 

of  clove* 

a     ■  little  loo. 

Alum       •       • 

1  21 

CkMt    . 

^*                          M 

Oil  orvitnot     . 

1  21 

I'owdcr      of 

i 

While  MUl       • 

1  20 

white    fu- 

aj                  ' 

Ch&lk 

1    16) 

)[.r    . 

Uil  ariul|>Uur  . 

1    1« 

Yi'Ikiw  wax   . 

2 

PowdBT  of  cowiaOD  » 

ijt    . 

1    10 

Cltiiia  root      . 

2 

Lignum  viUi     . 

1    10 

Ruw    vrinlcTl 
pwr            J 

2 

MutUm     . 

1    10 

AqaA'rortli 

I     7 

Diilillcd    vi-1 
1       nv^vx         1 

1 

<h(  bnm    - 

1     6 

^ 

1 

.t 

Db  tilled  roae* water 

tCanunoQ  ubc*  . 
ilyrrh       . 
Bonioio     .        , 
Butter      . 


Dvl.  Or.  tM.  Or. 

1  1  Pn*r(I«r  of  sweet  ■wjorani  0  23 

1  0(  rctrolcum  .         .         .  D  83 

I  0  Powilcr  of  riMe*Qowera  O  23 

1  0  Spirit  gTwbe  .        .        .  0  33 

I  0  Oak  wood         .        .        .  0  19^ 

1  0  P<y«d«r  of  common  »oot\  „  j- 


I 


I 


(Ml  afaHectalmoni]!  0  iJ^         from  the  ctimncjr  .       J 

FreMedoilorgre«a  laaeo        0  93)      Fifwood  .  .        .    0     Ij 

Thfrnmrorof        The  weicht*  bere  n*ed  are  the  same  as  those 
aliiSnmt"  "  ^  goldaaullm;    the  pouna  consisting  of  12 

'""'^  ounces,  the  ounce  of  20  pennyweigliie,  and  the 

pennjveight  of  20  gnuns.  Aud  I  choae  pure  gold  ns  the 
etandard  to  which  otlier  bo(3tcs  sliould  be  referred;  bccauK 
gold  is  not  oolj-  the  heaviest,  but  likewise  the  most  uniform 
ftod  coiiust«nt  rabatfuioe  tlictte  is;  having  Dotbing  vohitUe 
about  it.  The  experiment  vrfts  this:  —  I  foiroed  an  ounce  (^ 
pure  gold  into  the  ehitpc  of  a  die  or  cube ;  I  then  prepared  a 
Bm&U  hollow  prism  of  silver  in  which  the  cube  of  gold  might 
be  placed  so  as  exactly  to  fit;  only  tlmt  the  h«^ight  of  the 
prism  was  somewhat  greater;  tlic  place  in»iile  tii  which  the 
top  of  the  cube  reached  being  however  ninrkcd  with  a  coa> 
epiciious  liue.  This  I  did  for  the  sake  of  fluids  and  powders; 
that  when  a  6uid  wns  poured  iuto  the  prism  up  to  tliat  height, 
it  might  have  a  little  margin  to  keep  it  frwm  overilowing. 
At  the  same  lime  I  had  another  piiMn  made,  exactly  cijual  td 
the  other  in  weight  and  Jimeusion;  that  the  two  ptiams  bcin^ 
in  all  respects  alike,  the  proporlions  of  the  bodies  cootalnetl 
tlicrcia  might  be  exactly  compared.  Next  I  had  cubes  made 
of  the  eamc  dizc  and  dimension  in  all  the  matters  specified  tn 
the  Table,  that  admit  of  being  cut  into  that  shape ;  but  fluidt 
I  made  trial  of  at  oqcc,  by  filling  the  prism  with  the  fluid  up 
to  the  Hqc  that  had  been  marked.  And  I  did  the  same  witli 
powders;  tirat  pro-ising  them  together  as  cIom  as  poMiblc;  for 
Ihia  tends  to  make  them  uniform,  and  excludes  accidental  dif- 
ferences. Therefore  the  trial  was  no  other  than  this;  one  nl 
the  prisms  wan  placed  in  one  scale  empty;  tlio  other  with  tlw 
body  in  It  in  the  other ;  and  so  the  weight  of  the  body  con- 
tained was  Uiken  separately.  Now,  by  how  much  the  weighl 
of  a  body  is  IcM  than  the  weight  of  gold,  by  so  much  is  ^ht 
:bulk  of  tliat  haAy  greater  than  the  bulk  of  gold.  Aa  foi 
unple,  siace  the  cube  of  gold  weighs  one  ounce,  and  the 
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ube  of  myrrh  oae  pcnn^wcit^ht,  ll  !a  mnnifcet  tliat  tlie  1>uUc 
r  myrrh  id  proportion  to  the  bulk  uf  gold  id  ae  twenlj  to  one; 
tlikt  Uicrc  IS  twenty  timco  a^  much  niAtlcr  in  golJ  a«  in  ftD 
iqoal  bulk  of  myrrh;  nnd  a.!*nia  there  U  twenty  timea  ils  much 
itilk  Id  myrrh  w  in  an  equal  weight  of  gold. 

AdiMoifiaM,  I.  The  imallDees  of  the  vcMel  employed, 
ami  die  ghagw  also  (though  conv«?iiieiit  for  n^ct'iving 
tlicsc  cubes),  were  not  favourable  for  verifying  the  exact 
proportions.  For  it  was  not  eany  to  take  difTerences  of 
veight  belofr  a  quarter  of  a  gniin ;  and  be^i(les>  in  that 
square  surface  u  elight  and  iiiitcntitble  iacruu<e  uf  height 
might  carry  with  it  a  soDBihlo  difference  in  w^ght,  which 
is  &ot  the  case  iu  veMeb  which  riae  to  ii  point, 

S.  No  doubt  but  nuiny  of  tlie  bodies  set  down  in  the  Table 
admit  of  more  and  lees,  as  to  gravity  and  bulk,  in  their  own 
specie*!.  For  both  wines  ami  woods  of  the  wime  sjjeciea  vary 
in  weight,  some  being  certainty  heavier  than  others;  and  so 
io  certain  otiicr  of  the  substancea  euumoratod.  Tlierefore 
with  respect  to  nice  calculation  there  is  some  unccrt^nty. 
And  moreover  tho&e  individuals  with  which  my  experiment 
deala  may  not  rnpreaent  exactly  the  nature  of  their  upecies, 
nor  perhaps  agree  to  a  nicety  with  the  experiments  of  othero. 

3.  Iq  the  above  Table  I  have  includi-d  »uch  bodies  an  could 
conveniently  be  made  to  BU  up  the  space  or  measure,  the 
body  remaining  entire  and  uniform;  and  such  likewise  tu 
hive  weight;  from  the  proportion  of  which  I  formed  a  judg- 
ment of  Uie  ammmt  of  matter  collected.  Thrrc  arc  therefore 
Ikree  kinds  of  bodies  which  could  not  he  included;  first, 
thoM  which  will  not  go  into  tlic  eliapc  of  a  cube,  &«  leave*, 
fiowera,  pclliclce,  uud  membranes;  eccondly,  those  which  an 
unequally  hollow  and  poroua,  tu  sponge,  cork,  and  wool; 
and  thirdly,  pneumntic  bodies  as  nir  and  flame,  bccaiwe  they 
are  not  endowed  with  weighu 

4.  It  should  be  observed  whether  the  close  contraction  of 
a  body  may  not,  by  reason  of  the  union  of  force,  give  it  n 
greater  degree  of  weight  llian  in  prujiurtion  to  the  quantity 
of  matter.  Whether  tliis  be  so  or  not  should  be  inquired  from 
the  particular  hint^iry  of  Gravity.  If  it  be  so,  the  calculation 
no  doubt  fails;  and  tlie  more  rarefied  a  body  is,  the  more 
matter  will  It  coutnin  witluu  the  some  bulk  than  woidd  ap- 

l4 
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as  ccub^ 


pear  from  a  calculation  founded  upon  the  weight  as 
jKured  wilh  tlic  mcofiurctiK-ril,  This  Tabic  I  constructed  many 
years  ago,  flud  (as  I  recollect)  took  coiiaidcrahic  pains  about  it,H 
But  a  much  more  accurate  Table  may  no  doubt  be  made;  con-^ 
BUting  of  A  grcnter  number  of  budies,  men.iured  on  a  larger 
scale;  a  tiling  thnt  contributes  greatly  to  cxi(ctne«s  in  the 
matter  of  proportions.     And  eceiiig  ihut  ibis  is  ruiid:iiiieu- 
to  tlie  eubject,  such  a  Table  should  by  all  means  be  pre*' 
pared. 


< 
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Oln<rvationt, 

1.  Here  we  may  observe  wilh  satisfaction  how  6nile  and  com- 
prehensible  the  nature  of  things  is  in  tangible  bodiea.  For  the 
Table  bringa  nature  as  It  were  within  the  gmsp.  Let  no  on«i 
wander  ofl' therefore,  or  indulge  in  fancier  and  drcoins.  In  tins 
Table  Uiere  Is  uo  substance  found  that  exceedit  any  other  sub- 
etnncc  in  quantity  of  mutter  beyond  the  proportion  of  32  to  !;■ 
which  is  Ihc  proportion  in  which  gold  exceeds  fir  wood.  Of 
things  in  the  interior  of  the  earth  however  I  nay  nothing, 
stiuing  that  they  arc  nut  subject  cither  to  seoRO  or  experiment. 
These,  it  may  be,  being  both  far  removt^d  and  coniplcti-ly 
stipiiratcd  from  (he  hcut  of  the  heavenly  bodice,  arc  more  dense 
than  nny  known  bodies. 

2.  The  opinion  llitit  all  eublunary  belies  arc  composed 
the  four  elements  is  ill  borne  out.    For  the  cube  of  gold  in' 
the  prifon  weighed  20  penny  weights;  the  common  eartli  onlya. 
little  more  than  2 ;  water  I  pennyweight  3  grains ;  air  and  fins 
ore  far  more  rarefied,  and  Ic^s  matcrinte,  and  of  no  weight  at  alL. 
Now  form  does  not  increase  matter.     Tha  question  is  therefore^ 
how  it  is  possible  from  a  body  of  2  pennyweight*,  togethc*" 
with  others  ftu*  more  rarefied,  to  educe  by  form  a  body  wIucIb. 
in  un  equal  diuiension  weighs  20  pennyweights.     There  ar0 
two  WATS  of  escaping  the  dIRiculty.      It  may  be  said,  first, 
that  the  more  rarefied  dements  press  the  denner  into  a  greater 
density  than  that  of  tlie  simple  element;  secondly,  that  the 
Peripatetics  do  not  understand  thit  of  common  but  of  ele- 
mentary earth,  which  is  heavier  than  any  compound  sulMstance. 
Itut  for  the  first,  fire  and  nir  do  not  condense  except  by  acci- 
dent, oe  Eihall  be  shown  in  its  proper  place.     And  for  the  accocd, 
thnt  enrtJi  which  should  be  heavier  than  gold  and  evcrytliing 
eUo,  is  eo  eitualed  as  to  be  ticarce  available  fur  mixture.     It 
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would  Im;  better  dicrcfurc  tliut  tbuj  bIiuuIi]  gWe  up  (rifling,  and 
that  the  dictutonhip  should  erase, 

3.  The  series  or  dcnte  of  cloBetiess  In  mfttler  should  be  caro> 
fullj  ulMcm-d;  nod  bow  it  poescs  from  a  grnitcr  to  »  lececr; 
and  that  eometiinea  by  etepp,  eometlme«  by  jumps.  For  this 
«p«cuktaon  U  useful,  both  for  jud;.'iiiviU  und  pmctice.  This 
doaeoen  id  greatcet  tn  metallic  luid  eubtcrrancuUH  bodice;  so 

■  that  of  the  33  partd  thcj  potsscas  12 ;  «ucb  being  the  distance 
Bbctween  gold  and  pewter.  In  tliiti  «i(>i!eoiit  thi'r«  ia  »  greit 
VUap  from  gold  and  quieluilver  to  lead;  but  a  {{DKlual  incline 
from  lead  to  tin.  Aguo,  there  ie  a  great  leap  fram  metald  to 
eloiics,  except  tliat  the  magnet  inlervened,  which  i;^  thereby  i 
proved  to  be  a  metallic  atone.  But  from  Ktoues  to  ttie  oilier  > 
bathes  down  to  the  very  lightest  the  descent  is  very  gradual 
>od  oontiDuous. 

iniunniotH.  '  1.  The  soufce  of  density  being  as  it  seems  in 
the  depth  of  tbc  CArtb,  60  that  towaTd4  its  surface  bodies 
are  extremely  extenuated,  it  it  worthy  of  remark  that  gold 
(which  is  the  heaviest  of  metalii)  Is  yet  sometimes  found! 
ia  the  sands  and  deposits  of  rivers,  and  that  nearly  in  a  ' 
[mre  state.  Careful  inquiry  should  therefore  be  made  aa 
Id  the  eiluation  uf  nuch  places;  u'helher  tbcy  do  not  lie  at 
^c  foot  of  mountnins,  the  roots  and  foundation?  whereof 
Buy  be  compared  with  the  deepest  mines,  and  nheiber  gold 
lie  not  washed  away  from  thence ;  or  wliat  it  is  that  ]>r(>duce8 
eucli  a  condensation  so  near  the  sui-face  of  the  earth. 

2.  There  should  be  an  iuquiry  loucliiiig  miiic^  in  general; 
wliich  kindii  arc  usually  tbc  deeper,  and  which  nearer  (he 
Hurface  of  the  oarth;  In  wliat  regions  and  tn  what  soils  they 
"re  formed;  how  thoy  arc  with  reference  to  water;  butoioat 
of  all  in  what  bedjt  they  lie;  and  with  what  etoncs  or  other 
fosuls  they  are  eurroundcd  or  mixed.  In  shorty  everytliing 
pertaining  to  them  should  be  examined,  to  diincover  by  what 
nwans  the  juiceit  and  »>pint«  of  the  earth  arc  united  or  com- 
pressed into  that  metallic  oondensaliuu,  which  mi  far  exceeds 
all  others. 

O^ervotiong, 

4.  There  ia  no  doubt  but  tbnt  both  in  vegetables  ond  like* 
rifie  in  the  parta  of  animaU  there  are  many  biKlic^  to  be  found 

lighter  than  fir  wood.     For  the  down  of  pomc  pluiila,  tbo 
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wlng8  of  flies,  iha  slough  of  enakea,  and  also  varloos  artificial 
protluctioas,  as  tender  roac'IcavM  rcoaujiiiiig  aAer  dustillatioD, 
and  tlie  like,  arc(aa  I  conceive)  lighter  than  the  lightest  woods. 

5.  That  Idea  to  wl^ich  the  human  Dund  is  prone,  nanielj, 
that  hitrd  bodlea  arc  the  deo«eat,  la  to  be  checked  and  cor- 
rected. For  quicksilver  is  a  fluid,  gold  and  lend  arc  aoft;  yet 
theee  are  denser  and  heavier  than  the  hardedt  mctald  (iron  and 
brass),  uiid  much  more  ho  than  stonea,  | 

6.  In  the  Tahle  there  nrc  miuiy  untxpcctod  results.  For 
instance,  that  ni'el&lB  arc  so  much  hi-avivr  llian  elunos;  tiini 
glass  (a  refined  body)  is  hea\*ier  than  cirstal  (a  congealed 
body);  that  common  earth  has  so  little  weight;  that  the  die- 
tillf^  uila  of  vitriol  and  sulphur  ore  nearly  as  heavy  as  tlie  raw 
sul):»tnnces;  that  there  is  so  little  diflcrenoc  hctweco  tlie  weight 
of  water  and  wine;  that  chemical  oils  (which  would  eccm  to 
be  more  due  and  subtle)  are  heavier  than  exprcwcd  oils;  that 
bone  is  bo  uiucb  heavier  tlian  horn  and  teeth ;  aoil  many  other 
things  of  a  aimilor  character.  j 

,  iiiiuncdiKi,  3.  The  nature  of  Dense  and  Bare,  thongh  it 
pcrviidcH  nearly  all  other  natures  without  being  subject  to 
their  law>s  n]>peara  only  to  have  a  great  agreement  with 
Heavy  uud  Light.  Hut  I  euHpoct  Uiat  it  has  likewise  eome- 
tfaing  in  cotumon  with  the  slow  aud  (|^uick  reception  and 

r  rejection  of  heat  and  cold.  Make  experiment  thcrcfi.>re 
whether  rare  hi>diC3  do  not  admit  aud  lose  heat  or  cold  more 
quickly  than  dense  ones.  And  try  tliie  in  gold,  lend,  etODO, 
wood,  and  the  like  ;  but  do  it  with  tlic  same  degree  of  heat, 
aud  with  the  same  quantity,  and  figure  of  body. 


d 


liemiaders  cancemmg  Practice, 

1.  All  mixture  of  bodies  may  be  detected  and  diecloBcd 
by  means  of  the  Table  and  Weights.  For  if  you  wish  to  find 

}v  much  water  is  mixed  with  wine,  or  bow  much  lead  with 

old,  and  the  like;  weigh  the  mixture,  and  then  consult  tho 

-Table  of  specific  gmvitics.    The  mean  proportion  of  the  aototi^ 

]>ound  coitipitred  with  the  simples  will  give  the  quantity  uf  the 

mixture.     I  suppose  this  was  the  eSptjKa  of  Archimedes;  but 

nt  any  rate  tlie  thing  16  so.  | 

2.  Tlic  manufficture  of  gold,  or  the  transrautation  of  metals 
into  gold,  is  to  be  much  doubted  uf.     For  of  all  bodies  gold 
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b  tlie  Itcaviest  and  denwst,  bdiI  llierefore  to  turn  anydiing 
else  into  gold  there  most  needs  be  ooodcoautioD.  But  con- 
daaaatioD  (especially  in  very  materiue  bodies,  as  oietols  arc) 
can  scarce  be  superinduced  by  us  meo  who  live  on  tbc  surface 
of  the  earth.  For  moei  coudciuatioa»  by  Bra  arc  pscudn- 
endemuttioti*  with  n»']>cct  to  the  entire  body  (a»  will  afier- 
vards  appear);  that  is,  they  condeasc  bodies  in  ccrtuo  of 
their  parts,  but  not  tn  the  vhol& 

3.  But  the  oonvcnioo  of  quicksilrer  or  leud  into  Btlver 
(which  is  rarer  than  either  of  them)  is  A  thing  to  be  hoped 
for;  rince  it  only  iiupliee  fixation,  and  «omc  other  things,  but 
not  condensation. 

4.  Notwiihatiuidiiig  irijuicliBilver,  lead,  or  any  other  metal 
could  be  turned  into  gold,  eo  fur  as  to  hsYc  nil  the  other 
[foperties  thereof  except  weight;  that  ii,  if  they  could  be 
nude  more  fixed,  more  malleable,  more  ductile,  oKjre  dumble, 
less  subject  to  rust,  brighter,  yellower,  and  the  like ;  it  would 
doubtless  be  both  profitable  and  u^ful,  even  though  tlicy  did 
not  acquire  the  weight  of  gold. 


Obxervatioru 

7.  There  is  nothing  heavier  titan  gold ;  and  up  to  this  time 
tto  invention  has  been  discovered  to  make  pure  gold  lieaTicr 
Wart. 

It  has  been  remarhed  however  tliat  lead  increases  both  in 
('ullc  and  irei;;lit,  ciipcciiiUy  if  it  be  ftored  in  cellars  under 
gnntnd,  where  thiuj^s  soon  gather  ruati  Thia  has  been  prin- 
Qpally  detected  in  Atone  etatues,  whose  feet  were  fastcnod 

J»iU»  koden  bands.    Tor  these  bands  have  been  found  to  eweU  ; 

}»0  that  portiouA  of  tlicm   hung  from   the  etonea  like  warts. 

Hot  whether  this  were  an  increa;«c  of  the  Icnd^  or  a  sprouting 

of  vitriol,  should  be  more  fully  iuquired. 


The  History. 

[A  Tadlb  or  THE  Bulk   op   MATtE«  witiiih  a  »ivich   Si'Acb  on 
DixntsiOK  IK  TiiK  8Aue  Uomea  wuole  and  powuekbd. 


(ercurj  in  boilji  ai  much 
wiO  Gil  lbs  pritm. 
weiciis 


0*t.  Or. 


I" 


Sublimato  of  mcrcar/  !n 
M  niDiiiniMed  powder 
wcigbs 


} 


thil.  Ot. 
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I,««dmbody 

SUi'l  in  body 


Crystal  in  bndy 

RmI  aandnl  wood  in  bo<l/ 

0*k  wood  in  hoJ^     .         . 
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A  T*iii.B  op    rnp.  Bclk  or  Mattei*  wituim  a  givbm  RrACB  0B| 
Dimension,  uc  iJoDtES  cbuuk  and  in  BotnvA  distivlev. 


Sulptiiir  In  bod  J 
Vitriol  ill  Irody. 
Wins  in  body  . 
Viuegw  ill  body 


Dtn.  Or. 
2     2 
I   22 
I     2( 
I     St 


ill  n  clieiiiical  oil 
ill  nil         •        • 
dutilled    . 
diililltd    . 
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1  2t 

0  22 
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Aomonitiun.  Ttiti  manner  of  Converting  a  body  into  powder 
conducce  much  to  the  o|>cning  or  cxpansiun  of  the  bodv. 
Fur  the  proceDti  by  simple  rubbing  or  filing  is  one  thing, 
thnt  by  eublinuttJon,  as  in  mercury,  another;  that  by  etroog 
waters  ami  corroMves  (that  is  by  turning  the  bodied  into 
rust)  aa  in  oxide  of  iron,  and  slighlly  in  prepared  sted^ 
another;  and  thnt  by  burning,  an  allies  and  liine,  anolhcriB 
Therefore  these  are  by  no  means  to  be  regiirded  as  the 
aame. 

injuQciion.        These   two   Tables   are  extremdy   meagre. 
That  would  be  a  perfect  tabic  of  bodies  with  their  openings, 
which  should    give   firet    the  weight  of  every  body  in  its 
whole  state;   (secondly,  that  uf  ibi  crude  powder;  thinlly,    i 
that  of  it4  a«hea,  calcinatii>a>  and  mat;  fourthly,  that  of  it« 
aiEial^amutioiie ;    jifthly,    thnt  of  its  vitrifieations    (if  it   is    < 
\itntiablc3;  sixthly,  that  of  it«  distillations  (subtracting  the 
weight  of  the  water  wherein  it  is  dissolved),  with  all  the 
other  alterations  »f  the  i;anie  body :  t)mt  so  n.  jud^cnt  might 
be  formed  of  the  openings  of  bodies,  and  the  closest  ood- 
ncctJons  of  integral  nature. 


Ohsfrvatiim*. 


4 


1.  Powders  are  not  properly  oj>cniQg8  of  bodies,  hecaUM 
tho  incrcAse  of  ^pnce  is  not  enured  by  dilatation  of  tho  bu 
ibut  by  tnterposiliuu  of  air;  yet  an  excellent  estimate  of  _ 
linlernal  clo^wncita  or  |)orouty  of  bodies  ia  obtained   thcrebj 
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For  tlie  closer  bodic«  u-o,  tbu  greater  'u  the  dilTcrcncc  bctwcca    I 

tHeir  powder  and  their  body  entire.     Therefore  tlic  (iropnrtioo 

of  crude  qutcksilvcr  to  suhlimnle  of  mercury  in  potrder  tsu  five 

to  oae,  or  rather  more.     The  jiruiiurtiuiid  of  sUtcl  and  lead  are 

not  quite  eo  much  as  four  to  one.     But  in  lighter  and  poroua 

bodies  the  poeition  ef  the  parls  U  sometimes  looser  in  the 

entire  body  thnn  in  it*  powder  when  oumprcsicd ;  as  in  oak 

«ood,  the  ashes  are  hcarier  than  the  body  tt«elt     So  likewise 

in  the  powders  tliemselvea,   the   heavier  a  body  is  the  le^s 

iTimpunon  hns  the  [mwder  whrn  profited,  citmpared  with  the 

ome  unpre«»)cd.  For  in  lighter  bodies  the  parts  of  the  powdor^ 

(u  they  leas  compress  and  cut  the  air  that  is  mixed  vi'ilh  them) 

cm  fo  support  themMlves  that  iho  powder  unpres^ed  will  fill 

time  times  as  much  spaee  as  when  pressed. 

2.  Diatillcd  bodies  arc  generally  mrcfied,  and  lose  in  weight; 
Wwinc  docs  this  twice  a^  mnch  as  Ttncgar. 

Speculafian. 

I,  Tangible  bodies  have  thus  been  divided  into  clawcs  nf 
ndi  and  jMior.  Tlierc  remains  aiill  another  class,  nnrnvly,  that 
oCpoeumAtic  bodies  ;  hut  tliese  are  not  indued  vrith  wei^^ht,  the 
ftitcl  of  whieh  would  enable  us  to  form  a  judgment  of  the  bulk 
"f  matter  contained  in  them.  'Wc  require  therefore  nnother 
^i  of  interpreter.  But  first  I  must  set  forth  the  kinds  of 
imeninfltic  bodies,  and  then  proceed  to  eompare  them. 

As  in  tangible  liodiett  I  pontponc  for  a  whito  the  inquiry  of 
the  internal  parts  uf  the  earth,  so  in  pucumutlc  bodies  1  post- 
ptme  Kpcakiiig  of  things  eternal. 

Pnciimntic  bodies  with  us  are  of  three  kinds;  imperfect,! 
•Hached,  and  pure.  Tlie  impcrfeet  arc  fumes  of  all  kimls,! 
tod  arise  from  dilTcrunt  nuittcrs;  which  may  slaiiJ  iti  th!g 
Ofdcr.  First,  volatile  fames,  that  exhale  from  iiiotula  and  some 
^iiaute,  which  (as  their  name  signifies)  arc  rather  volatile  than 
I^ocumatic;  because  Ihcy  arc  rery  easily  congiilati-'d,  cither  hy 
eublimation  or  hy  ftJliug  or  precipitation.  Secondly,  vii|)omns 
fumes  tliat  exhale  from  water  and  watery  budits.  Tliirdiv, 
fuuiCK  (using  the  general  name  in  \\  special  «enec)  Uiat  exiiatc 
from  drj-  bodies.  Fourthly,  exhalations  from  oily  biHiirK. 
Fifthly,  breathe  from  bodies  watery  in    their  subf.tnnre  and 

t flammable  in  their  spirit;  as  arc  wiuc«,  fcrmciited  liquons, 
J  strung  drinl:*. 
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There  is  likewise  another  kind  of  fames ;  nnmolir,  those  q 
«vliic1t  flame  t^rmlruitee.  But  these  cnn  only  exhale  from 
Bumniable  bodies,  as  they  succeed  flume.  These  I  call  ajtf 
fumet  or  tecQJidarff  futnrs.  Therefore  there  can  be  no  aj 
vapours,  because  watery  bodies  are  not  mflanimable;  but  the 
inay  be  after-Jumet  (uaing  the  word  in  tlic  epecial  sense), 
exhalations,  aflei-hreatks,  and  lilcewiee,  as  I  conceive,  in  soe 
bodice,  afler^oltUiUt. 

Attached  pneiunatlc  bodies  arc  tlioec  which  arc  not  found 
thfimeclvca  or  free,  but  only  inclosed  in  tangible  bodies ;  and  i 
,  the  eame  as  what  are  commonly  called  spirits.    They  pi 
both  of  on  oily  and  a  watery  eubatancc,  and  are  nourished 
|i  (ha  same;  which,  on  being  converted  into  a  pncumatioal 
etonce,  constitute  a  body  comj)oiied  as  it  were  of  air  and  fla 
and  eomhining  ibc  mysteriou!)  propcrtteii  of  both.     Now  l( 
spirits  (in   tbo  cnsc  of  free  pnciiiuntic  bodiei^)  approach  ve 
nearly  to  the  nature  of  breathii;    »uch  an  rise  from  wine 
Hilt.     They  have  two  natures;  the  one  of  crude,  the  other i 
living  spirits ;  whereof  the  former  exist  in  every  tangible  body*, 
the  l&ttcr  only  in  such  aa  are  imiuiatcd»  whether  of  the 
table  or  sensitive  world. 

Of  pure  pneumatic  bodies  there  are  only  two;  namely, air j 
and  flame ;  though  these  also  admit  of  great  variety,  and  oft'j 
equal  degrees  of  bulk. 

A  Tablk  of  Psepmatic  Bodiks   accoki>iso   to  the 
Si>ECin^TioK,  AaaAJtoKD  IN  oui>£B  or  BCLK. 

The  vol&tilo  |iul8  of  met^  and      Breaths. 

fpnilf. 
Tbe  ancr-voUtilc  port*  of  the  Mm*. 

VlipiHJFI. 

Funics. 
Afier-rumca. 
£shaIa(ton>. 
AAtif  ex  li  aUitioiu. 

We  arc  now  lo  Inquire  of  tho  bulk  of  these  bodies  ascMn* 
pared  willi  one  anotlier,  aud  aX^i  with  tanjiible  hodieti.  AdiI  >' 
the  nature  of  lightnpM  could  by  ita  tendency  iipwardii  nwl* 
maniftMit  the  rarity  of  bodiea,  as  the  nature  of  beavincsa  hy'*^ 
tendency  downwards  makes  mamfcM  tlicir  density,  the  nxnp*' 
ri»on  might  well  be  made.  But  there  are  many  difficullies  >" 
the  way. 

Firtfl,  tho  difTcroacGB  of  motioas  in  invisible  bodica  are  wi 


AAer*brettlit. 

Crud*  fpirila  attoclwd  in   Ui|^kl*J 

Ixidiua. 
Air- 
LivIiiK  or  Iciiidlcd  apirila 

in  tangible  bodies. 
Fluiic. 
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immctliately  perceptible  to  the  sense.  Secondly,  there  is  not 
roun<l  in  air  and  iimilikr  bodies  such  a  strong  desire  of  mounting 
U|iffarda  aa  is  generally  sappo»cd.  Lastly,  if  the  air  did  mount 
apwaids,  jet,  aa  it  commonly  foTvae  a  continuuuo  body  with  other 
mir,  the  motion  would  be  scrtcc  perceptible.  For  as  water 
does  not  weigh  upon  water,  bo  air  docs  not  rise  up  through  air. 
And  therefore  other  means  must  be  devised. 

Now  that  pncnmatio  bodies  do  in  fnet  vary  in  bulk,  one 
oompared  with  another,  and  that  the  order  and  series  of  rarily 
M  Bet  down  in  tlua  Table  rests  u])on  solid  ground,  some  tulcrtiblc 
evidence  may  be  produced.  But  as  to  the  precise  degrees  nf 
bulk  in  different  pneuniatlcnl  bodies,  compared  with  each  other, 
oimI  also  in  pneumatical  bodies  us  crtniiiuicd  with  biKUcs  tan- 
gible, the  incjuiry  is  certainly  more  difficult. 

First,  then,  it  ts  probable  that  all  tiimee^  secondary  as  welt  as 
primary,  arc  inferior  in  rorJty  to  air.  For  they  are  visible, 
which  the  air  la  not ;  and  they  tbcrmeclvce,  after  they  are  mixed 
with  the  air,  soon  become  invisible. 

That  after-fumes  are  more  thin  and  rare  than  fore-fumc»  is 
sufficiently  evident;  for  they  arc  the  cnrcaseee  and  solutions  of 
flame,  which  is  itself  so  subtle  a  body.  It  is  proved  likewise  by 
experience  that  in  night  entertai amenta,  where  rooms  are  lighted 
ky  to  many  lights  and  torched,  the  air  is  still  good  enough  for 
respiration,  even  aAer  the  hipsc  of  many  haufi:,  notwiih standing 
the  quantity  of  after-fumes  received  into  it ;  whcreaa  if  these 
fumes  were  fore-fumes  (audi  as  those  of  cimdle^  and  hirchen 
put  out,  and  smoking  without  flotnc)  no  one  cuuld  endure  tliem 
even  for  a  much  shorter  time. 

All  crude  spirits  attached  in  tangible  bodies  arc  likewise,  in  \ 
my  opinion,  denser  than  the  lur.  For  the  qnrits  of  vegetables, 
duad  animals,  or  the  tike,  when  they  have  exhaled,  mautfeetly 
r«t^n  aomctbing  grosa  or  tangible;  aa  may  hv  eeen  in  odouru; 
wfaiob,  being  nothing  but  fumes  going  out  by  little  and  little, 
and  not  in  a  hotly,  as  inviaiblc  ftuncs  and  vapours  do,  yet  if 
they  light  on  anything  tangible,  especially  if  it  be  soft,  they 
apply  themsi'lves  to  it,  adhere  to  it,  and  infect  it  with  their 
iidnur.  It  is  niunifejut  therefore  that  they  Iiave  an  afliiiily 
with  a  gross  nature,  which  is  not  easily  thrown  off. 

Bat  living  spirits,  I  conceive,  are  somewhat  rarer  than  the 
air  Itself;  bnib  hcpanw  they  have  somewhat  of  the  nature  of 
dame,  and  also  bccauec  I  have  found,  by  ciircful  trial,  that  air 


352  TRANSLATION  OF  THfi 


1 


has  no  power  u>  diininUh  or  lighten  weiglit.  For  an  inflatE 
bladder,  though  It  U  filled  with  nir,  is  not  lighter  than  irh(?n  it 
18  empty  and  comjireased  ;  and  »o  likewise  a  8[x>nge  or  fleece  of 
wool  filled  with  air  is  nnt  lighter  than  the  same  when  eniply, 
with  the  air  exchicled.  But  there  i:*  n  maiiife-st  diBcrencc  ii^| 
tlie  weight  of  a  live  and  dead  body,  lliough  not  ao  great  aa^ 
is  commonly  thought.  Wlicncc  it  npjKrara  tliat  air  doca  not 
dirainiflh  weight,  but  that  the  living  «i>irit  does.  And  ae  weight 
dctcrnxinea  deiuities,  ao  dlminutioD  of  weight  should  detcrmioe 
rarities. 

Lo-st  in  order  comes  flame,  both  beoaiiM  it  manifestly 
mouatti  upwfl,rdi*,  and  because  it  ia  probable  that  the  propor- 
tions of  pnenmutie  bodiea  dn  nnt  dlfTer  fram  the  projiortions  of 
the  bodie-8  that  feed  them;  and  therefore  that  as  oil  is  rarer 
thaa  water,  8o  flame  ia  rarer  than  air  and  spirit.  Flame  like- 
wise apjieam  to  be  a  thinner,  softer,  and  more  yielding  body 
than  ur;  for  the  least  breath  or  commotion  of  air  near 
lighted  candle  will  make  the  flame  tremulous 

The  ffistory. 

1.  "With  regard  to  the  comparative  oxpaneion  of  pncu 
iical  and  tangible  bodies,  though  it  be  a  thing  difficult  to  bo' 
discoveretl,  yet  I  have  not  laid  aside  nil  enre  abnut  its  inquiry. 
Now  11  seemed  to  me  that  the  most  certaia  proof  would  be 
this:  if  any  tangible  body  (whereof  the  bulk  has  been  pre- 
viously tnken  and  measured)  r^uld  be  abaolutely  turned  into 
a  pneumatic  body,  and  then  the  bulk  of  that  were  likewife 
observed.  For  a  compiiriaon  of  the  proportions  of  tltc  two 
would  clearly  demonstrate  liuvr  much  tlin  dimcm^iuus  hul  been 
aaultiplicd. 

2.  I  took  therefore  a  small  glaaa  phial,  which  would  hold 
about  an  ounce.  Into  this  phial  I  poured  half  an  ounce  of 
spirit  of  wine;  for  that  being  the  lightest  litjuid  approaches 
nearest  ta  a  pneumatic  nature.  I  then  took  a  very  large 
bladder,  which  would  liold  eight  pints  (or  a  gallon  aa  we  call  it 
in  English).  The  bladder  was  not  an  old  one ;  therefore  it 
waa  neither  dry  nor  KtifT.  but  froiib  and  soft.  Out  of  this  I 
forced  all  the  air,  ha  well  a»  I  could,  »o  that  the  sideit  were 
contiguoufi  and  stuck  together.  1  then  Rmearcd  it  outside 
with  a  little  oil,  and  rubbed  it  in  gently,  that  the  porosity  of 

'udder  might  be  cluiscd  up  by  the  oil,  and  likewise  tliabt  it 
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tniglit  t>ccomc  more  pHftnt  Ami  yieMlng.     Next  I  plnc«d  the 
Qoutlt  of  the  phial  within  the  moulh  of  the  bloitdor,  sad  tied  it 
^ht  with  a  waxed  thread ;    am)  then  put  the  phial  over  hot 
in  a  chafing-dUh.      Ta  a  Bhort.  time  the  vapour  of  the 
fpirit  of  wine  aecQudcd  into  the  binddcr,  and  by  degrees  in- 
flated it  very  strongly  on  every  nide.     On  this  I  immedintely 
ttmovcd  tlic  gliuw  from  the  Bro^  and  prirked  a  hole  in  the  top 
of  the  bUdder  with  a  needle,  that   the  vapour  nii^jhl  rather 
(•cape  than  return  into  drop.     Then  T  t<Jok  away  the  blatlder 
boa  the  phial,  and  examined  hy  the  scaleJi  how  much  of  the 
blf  ounce  of  spirit  of  wine    woa    gone  and  turned  into  air. 
AsIoM  I  found  was  not  more  than  six  pennyweights;  so  iJiat 
i  pennyweighta  of  spirit  of  wine,  which  in  the  body  (a*  I 
itcoHect)  did  not  occupy  a  fortjotJi  part  of  a  pint,  when  turned 
uito  kir  filled  ft  ^on. 

uwi.iii'M.  I  recollect  liltewise  that  the  bladder,  on  bein^j; 
rwnoTcd  from  the  fire,  began  to  shrivel  a  little ;  eo  that 
Dot  withstanding  ao  remarkable  an  exjMin^ion,  yet  the  vapour 
did  oot  seem  to  be  converted  into  a  pure  and  fixed  pneumatic 
body,  s«eing  it  was  inclined  to  recover  itficlf,  Nevertlielew 
this  experiment  may  prove  fallacioufl,  if  wo  conjecture  from 
this  that  common  air  is  ptill  rarer  than  ihit*  kind  of  vapouv. 
For  I  conceive  that  spirit  of  wine  made  pneumatic  (thoug)i 
not  pure),  yet  by  reason  of  tta  heat  exceeds  cold  air  in 
tarity,  because  air  itself  i»  wonilcHidly  dilated  by  beat,  and 
considKrabty  exceeds  cold  air  in  bulk.     I  eupi>os«  therefore 

■  tliat  if  the  experiment  were  made  tvitli  water  the  expansion 
wouM  be  much  les« ;  though  the  body  of  water  coutaias 
more  matter  than  the  spirit  of  wine. 

3.  If  you  look  at  the  fume  rising  from  a  wax  caudia  juat 

h  Tui  out,  and  measure  its  Ihicltneaa  by  the  eye ;  and  ftgoin,  if 

H  Jou  oWorre  the  body  of  that  fume  when  it  i»  rekindled;  yoti 

Bwill  see  that  the  expansion  of  ihe  llatne,  as  compared  with  the 

fume,  is  about  double. 

I&dateiniinn.  If  you  take  R  fow  giutns  of  gunpowder  and  set 
them  on  fire,  there  is  a  great  expansion  comimn^d  tvith  the 
body  of  the  powder.  But  on  the  other  hand,  when  the  flame 
is  extinguished  the  body  of  tJie  fume  exj>andii  iiiticii  ninre. 
Do  not  however  conceive  from  ilii»  limt  a  tangible  body  is 

■  more  eximnded  in  fume  thiin  in  fliinie;  for  it  is  quite  the 
reverse.     The  reason  of  the  nppRiirnnce  is,  that  flame  is  a 

VOV-    V.  A   A 
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botly  entire,  tuoA  fume  a  body  mixed  in  far  tlie  greater  \An 
with  air;  an<l  therefore  ai  a  Utile  enfTroa  colours  a  '■rge 
quantity  of  water,  so  a  little  fume  spreads  ib^clf  over  a  large 
space  of  air.  For  the  fume  when  thick  (as  has  been  said 
before)  and  oot  difru»cd,  nppeora  le^  tiinn  the  hmly  of  dune. 

4.  If  you  take  a  |)iece  of  orange  peel  (which  i«  aromatic 
oily)  and  squeeze  it  auddeaty  near  a  c&nOlc,  there  spirts  out  a 
kind  of  dew  in  amnll  drup^  ;  wliicli  nevcrlheleas  makes  a  very 
large  body  of  flame  n»  ooiupured  witli  the  dropa. 


said 

qj 

lit  a" 
-ery 


Olncrvatfotu 

The  coDoeit  of  the  Peripatetics,  that  tlie  variety  of  the  ele- 
mcote  compared  one  wilh  the  other  in  in  a  pn)portion  of  ten 
to  one,  is  a  thing  fictitious  and  arbitrary.  ]*'or  it  ia  ccrlaia 
that  nir  U  at  [ea»t  a  buudi«d  Umca  rarer  than  water,  aud  Qamo 
than  oil ;  but  that  Hamo  it  not  ton  timc«  rarer  than  air  it«el£ 
A.ivnniiiDii.  Let  it  not  be  thought  that  thitj  inquiry  and 
e]>eculaLion  on  pneumatic  bo^lie^  is  too  subtJe  or  curious. 
For  it  in  certain  tliat  the  omiitj^ioii  and  tieglcct  hereof  have 
paralysed  pbilosnpliy  and  medicine,  and  made  them  as  it 
were  pltuiet-atrunk;  »o  tJiat  they  have  stood  amased  and 
I  helpless  a,i  far  a»  the  true  investigation  of  causes  is  con- 
iccrncd;  attributing  to  qualities  tilings  which  are  owing  to 
the  apirita;  as  will  appeiir  more  fully  in  the  proper  title  of  _ 
'.'pneumatic  IJodieo. 


OP  TOE  DILATATIONS  AND  CONTttACTIOKS  OF   BODIES. 
T'raNntioM. 

So  raucli  for  the  inquiry  concerning  the  bulk  of  matter^ 
in  bodies,  according  to  their  different  conaietcucicH,  while 
they  are  at  rest.  But  concerning  the  appetite  and  motion 
of  bodies,  whereby  they  swell,  subside,  become  rarefied,  con- 
densed, dilated,  contracted,  and  occupy  more  or  lesa  space, 
we  niuHt  iti(|air«!,  if  )K»>sible,  Htill  more  nccurntely.  For  this 
inquiry-  i»  more  protitnble,  an  it  boUi  reveals  and  governs 
nature,  Nevertbelesa  it  musi  here  be  made  by  enaiche^i,  and 
cursorily ;  for  this  title  of  Den»e  and  Rare  U  «a  geiiem),  that  if 

were  fully  drawn  out  it  would  anticipate  many  of  the  suo-i 
ling  titles,  which  is  not  fit  to  be  don& 
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^^Hmmmbm.  ft  w4idI(1  not  Im>  tliflirult  Tor  me  ki  roIucQ  llie 
f  RatterKi  hi>iti>ry  (wliMi  I  >ilmll  now  mibjuin)  tu  a  bcltor 
order  Uuio  Uuil  wliicti  I  havo  fullonrod,  by  placing  iniitaaocv 
wbidi  arc  related  to  00$  anotlicr  by  ilieouelTca.  But  I  have 
poqKweljr  arnkkd  tliu,  for  two  rrttAonn.  First,  because  man/i 
of  the  iiuuncea  are  of  a  doubtful  naturv,  and  bear  ui>oii| 
mme  tban  one  subject ;  luid  tliLTcfore  Mx^uratc  urdtr  in  «uoh' 
things  involves  either  iteration  or  error.  Secondly  (and 
tliis  is  the  principal  rcaMO  why  I  nm  nversc  from  anr  exact 
method),  I  wish  to  leave  the  matter  in  hnnd  o|tcn  Tur  every  ^ 
man's  induetry  to  imitate.  Now  if  this  collection  of  instances 
bftd  been  arranged  according  to  any  »cientifio  and  remarkable 
method,  many  doubtksa  wnuUl  have  despaired  of  b«iD{(  able 
to  tnakc  an  inquiry  of  the  came  kind.  Dy  example  therefore, 
u  well  ae  by  admonition,  I  warn  every  man  to  mnkc  VM,  in 
procuring  and  projkouixling  in-^Ioncri?,  of  his  own  jud<^men(, 
Iw  own  memory,  and  liie  oyrn  stpre.  Bo  it  enough  that 
indention  aln^aye  procetNls  by  writing,  and  not  by  mnmory' 
(for  that  would  be  sometliing  ludieroufl  in  fiioh  n  variety  of, 
iiutances);  so  that  it  may  afterwardii  be  pcrfectod  by  the 
liglit  of  true  iodnctlon.  And  let  it  l>c  ever  kept  in  mind 
that  in  this  work  I  only  demand  a  contribution  and  (ax 
fnm  the  B«nM  for  the  treasury  of  the  sciences;  and  that  I. 
ma  not  prnponng  examples  for  the  illustration  of  nxionui^ 
but  experiments  to  establish  them.  But  yet  in  setting  forth 
tlte  instances  I  ehull  not  neglect  arrangement  altogether,  nor 
proceed  loosely,  but  I  shall  eo  place  them  that  they  may 
nutaally  ehed  light  on  one  another. 

Scatttrtd  ffistoiy, 

1.  N'o  wonder  if  dilatation  of  n  body  follows  on  the  reception 
"fwoiher  body  williin  it;  for  this  is  a  dircf-t  augmentntion  or 
^tllitian,  not  a  true  rarefaction.  NevertheleAK,  when  the  iHMly 
^)tte<l  in  a  pneumatic  body  (m  air  or  spirit),  or  even  when  it 
*(«  tangible  body,  if  it  gliiJc  in  and  lUMnuate  itself  gradually, 
'^Ucoinmouly  regarded  as  ralbor  a  ewclling  th^n  an  addition. 

DlL»lATIONB  BT  SIMPLE  INTBOCEPTIOIT,  OR   THE  APMIRSIOS 
or   A    NKW    nOPT. 

2.  £laddcrs  and  other  tensile  bodies  (as  bellows  for  instance) 

Ait 
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are  inflated  and  (listcodcd  by  air  alone;  so  that  the;  becoms 
hardr  and  will  bear  to  be  struck  and  toascd  alxiuL  A  bubbia 
of  water  alao  ia  like  a  bladder,  except  that  it  ia  eo  fragile. 

3.  Liriuora  poured  Cnmi  ubuvc  out  of  utie  ves^l  into  aiiotlier, 
or  stirred  up  violently  with  spoonp,  ladles,  or  windit,  arc  iniscd 
up  and  united  with  the  air,  and  thereby  rise  into  froth.  But 
they  soon  sul>i^i<l<>  nnd  ."hrink  into  leiu  space,  the  aic  escaitin^ 
an  the  little  faubble»  of  froth  borst.  I 

4.  Children  build  tower*  of  bubbles  from  Boap  and  water 
(the  eoitp  mnlcing  t1ie  ivater  more  teuitcioue);  so  that  a  very 
little  water,  by  the  introception  of  air,  fills  a  large  space. 

5.  But  il  ie  not  found  that  flame  can  be  mixed  with  air,  and 
grow  frothy  by  the  blowing  of  belloiva  or  auy  other  agiration 
from  without,  so  as  to  constitute  a  body  compounded  of  flame 
and  air;  like  froth,  which  'u  «oiupounded  of  air  anrl  liquor. 

6.  But  on  the  other  band  it  ia  CL-rtuin  tbiil,  by  an  intcroal 
mixture  in  u  body  before  it  in  set  on  fire,  a  mixed  body  tnay  be 
made  of  air  and  flame.  For  gunpowder  ba?  uninllanimabla 
parts  by  reason  of  the  nitre,  ami  inflammable  piirti*  pnnci|KUly 
hy  reason  of  the  sulphur;  whence  likewise  its  flame  is  whiter 
and  puler  than  other  flames  Cthough  the  flame  of  sulphur  itt»elF 
inelinei*  to  blue)  j  «o  that  tlii*  flame  may  justly  be  compared  to 
a  mo#t  powerful  froth  composed  of  flatnc  and  air,  or  to  a  kind 
of  fiery  wind. 

7.  An  froth  Ir  a  body  composed  of  air  and  liquor,  bo  likewise 
are  nil  [K^wdcrs  composed  of  air  and  small  piiruclea  of  tlic  body 
pulverised;  and  therefore  they  do  not  otherwise  difler  from 
fVoths  than  lui  contigiious  differs  fi'om  continuous.  For  the 
great  bulk  of  them  congit^tx  of  air,  which  mUe^  up  the  parts  of 
the  body ;  as  is  shovm  in  the  second  and  third  tables. 

b.  Tumours  aricne  in  the  stomach  uitd  other  itarls  of  animals 
from  the  introception  of  wind  and  watery  humour;  as  in 
dropsy,  tympanites,  and  the  Ulte. 

D.  There  is  a  kind  of  pigeon  which,  drawing  back  its  head 
within  it«  neck,  is  iitHuted  and  swelled. 

If),  [q  respiration  the  lungs  alternately  dilate  and  contract 
(like  beilows)  an  tliey  draw  in  and  send  out  the  wr. 

11.  The  breasts  of  pregnant  women  swell  with  the  milky 
humour. 

12.  Look  in  a  ginss.  observe  the  breadth  of  the  pupil  in  each 
nvBf  aitd  then  »hut  one  eye ;  you  will  see  the  pupil  of  the  open. 
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feje  moQifciU^  dilatcdi  oa  ibc  apiritA  whidi  supplied  both  eyes 
DOW  flow  into  one. 

13.  Tbe  Clucks  of  bowls,  and  in  like  mitimer  ofoUier  woods 
coatract«d  by  dryDoaS}  are  filled  ap  and  conMlidatcd  by  }mng 
Itept  for  ft  whilo  in  water,  and  soaking  it  into  their  pores. 

14.  There  is  a  kind  of  funguA  (called  J<ru'«  ear)  whtoh  grows 
on  trees,  that  bwcIU  ezcoediogly  on  being  put  into  water^  which 
■poDge  and  wool  do  not. 

TreiuithHt 

Ash  8o  much  for  the  receptione  of  one  body  witUn 
mother,  vhieh  arc  pseudo-rorcractionfl.  I  now  pass  on  to 
dilatations  and  ewelling^  in  bodies  from  the  native  spirit 
(vhether  tlicy  be  natural,  oa  they  coll  them,  or  protematurol), 
Vtihout  fire  or  manifest  external  heat;  though  in  these  coaea 
dio  thero  eomctimcs  follows  an  accc&sion  or  introccption  of 
bumour  besides  the  siiuplu  dilatutJun. 


DILATATIONS   BT   THE   NATIVE    SPIBIT   EXTAHDINO 
ITSELF. 

TTu  Hittory. 

1.  Mn«t,  new  beer,  and  the  like,  when  casked,  swell  and  rise 
exceedingly,  so  that  unless  they  obtain  a  vent  they  will  burst 
Iliecask;  but  if  if  this  be  given  them  they  riite,  and  froth  up, 
■wl  as  it  were  boil  over. 

2.  Spirituous  liquora  close  confined,  and  bottled  tight,  often 
liUnt  with  great  force,  and  tjomctiincfl  send  r>ut  tticir  stopper 
like  a  bullet. 

S.  I  have  heard  that  new  wine  jiiat  trodden  out,  and  still 
fermenting,  when  put  into  ft  strong  and  thick  gloss  (the  mouth 
of  the  gla«s  being  so  closed  and  scaled  that  the  mu»t  could 
neither  burst  it  nor  break  through)  as  the  spirit  could  find  no 
vent,  bos  with  continual  circulntlun  and  vexation  eoniplotely 
traOHformcd  itself  intu  tartar;  bo  that  nothing  reinaini-d  In  the 
glass  except  vnpour  and  lees.     But  of  this  I  nm  not  certain. 

4.  Seeds  of  plants,  ns  of  peiu,  beans,  and  tbe  like,  swell  a 
little  before  they  put  forth  roof,  or  stalk. 

5.  Trees  sometimes  swelling  with  native  juice  and  spirit 
(tr^  Uieir  bark,  and  put  out  gums  and  teun^ 

0.  Many  gems  likewise  appear  tb  be  eruptions  of  the  purar 
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juices  from  rocks.     Fc>r  botb  gums  anil  the  geniB  of  roclu  arc 
shown  by  tlieir  clenmcsa  to  be  fill«reil  nnd  {jurified  juices;  so 
that  even  nxka  aiii]  tiluncfl  M!ein  to  swell  with  a  native  spirit. 
•    7.  No  doubt  but  ibat  in  tbe  seed  of  animals  the  first  act 
towards  virificatioo  is  an  expansion  of  the  mass. 

6.  Vitriol  in  bursting  furtU  oi  it  were  bloaeomc,  and  olinost 
sprouts  liko  a  trc«t 

9.  Stones  n-itb  time  and  age  (especially  in  damp  places)  send 
out  a  salt  of  a  nitroun  nature^ 

10.  All  soil  swelln  with  nitre;  nnd  therefore  any  earth 
cOTered  and  heaped  up  m  that  its  juice  is  not  drawo  out  by 
Ote  Bun  and  air,  nor  consumed  in  vegetntion,  collects  nitre,  oa 
an  internal  swelling.  Hence  in  sonte  parts  of  Europe  tbey 
make  urtifieiid  mines  of  nitre  by  heaping  up  earth  ia  houses 
prepared  for  the  purpoi^e,  and  keeping  out  tlie  sun. 

11.  Hwcat  comes  forth  in  animals  when  the  spirits  arc  dilated 
by  inoiioD.  and  the  Iiumours  ns  it  were  liquefied. 

\2.  The  puUe  of  the  heart  and  arteries  in  sniuiaU  is  cnuscd 
bv  an  cndlctf(<  and  altcruute  dihitution  and  contraction  of  the  m 
ff^iiriti^  f 

13.  The  voluntary  motion  likewise  in  animals,  which  (ta  the 
more  perfect)  is  performed  by  the  ncrres,  feccma  to  have  ils 
root  first  ID  the  comprcasioa  and  then  in  the  relaxation  of  the 
^irits.  H 

14.  In  aniinals,  on  the  contusion  of  nnv  lunb  a  swelling 
endues;  and  the  eanie  uccuru  in  uiu^t  jiains. 

15.  The  8tiD<;8  of  vas\»  and  bees  tnnke  a  great  swolting  for  ■ 
the  isixo  of  the  wound ;  but  that  from  the  bit«  of  a  serpent  is 
still  greater. 

to.  Kettles,  bryony,  and  some  other  things  raise  the  skin, 
and  make  blisters  on  it. 

17.  It  is  uccounu-J  au  evident  sign  of  poison  (esiwcially  of 
that  kind  which  operates  by  malignancy,  not  by  corToaioa)  if 
the  face  or  body  be  swollen. 

IB.  When  blisters  are  applied  to  the  neck  or  any  ot^er  ^ 
part  for  the  cure  of  diseases,  there  rises  a  watery-  humour,  or  fl 
iehor,  which  fiowa  out  when  the  t«lcin  itt  cut  or  pricked. 

IS.  All  puBtulp*  from  an  internaJ  cause,  and  the  like  _ 
exer««cences  and  ab(>oeiE8es,  produce  apparent  swellings,  and  ■ 
ralie  tVe  skia. 

K     A  »udd(;u  liiiist  of  anger  in  some  inflates  the  cheeks,  «s 
■\tt  does  pridr. 
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SI.  Frogs  and  k»ds  swell;  ^ad  many  other  uiudbIs  when 
laj^red  erect  tbeir  oombs,  Itair,  and  feathers.  And  this  pro- 
oeeds  fnun  a  contractioo  of  the  skin  by  the  swelUog  of  the 
ifiirits. 

32.  Torkey-oocks  sw^U  greatly  when  angry,  and  ruse  their 
(iaihers  like  a  toona  Bird)  while  they  sleep,  the  spirit  being 
Elated  by  the  reception  of  beat  into  tlic  inner  ports,  are  somc- 
slttt  AwoUen. 

23.  In  all  decay  and  putrefaction  the  native  spitits  of  the 
body  begin  to  swell ;  and  when  they  hasten  to  come  forth, 
dicy  loofleo  and  »lt«r  the  framework  of  the  body.  And  if  this 
&UiMrark  be  somewhat  tenacious  and  viacouH,  su  that  tliey 
Oliaot  escape,  they  try  new  forms,  as  in  worms  generated 
fna  oorruptioD.  But  tJie  commeQCcmeDt  of  the  action  pro- 
csedt  from  ihe  dilatation  uf  the  spirits. 

M.  And  the  Bplnt  confined  in  putrefaction  produces  not 

Oaiy  aaiuuU,  but  also  vegetable  life ;  as  is  seen  in  moss  and  tbe 

<iairiiics8  of  some  tree^.     I  remember  that  tn  summer  time  I 

Once   left   by  clioncc  a  cut    tcmon    in  a  close  room,  and  two 

*XMiitlts  afterwards  I  found  a  pulre&ction  growing  on  the  out 

part;  tufts  of  hair  an  inch  high  at  leaH;  and  on  the  top  of 

^ach  hair  a  kind  of  head,  tike  the  head  of  a  small  snail,  — 

t>1aitUy  beginning  to  imilule  a  plant. 

25.  In  like  manner  rust  is  formed  on  metals,  gloss,  and  tJte 
like,  Irom  a  dilatation  of  the  native  spirit,  which  swells,  and 
proves  on  the  grosser  parts,  driving  and  propclUug  tlicin 
V>c£)re  it  thnt  it  may  get  out. 

36.  \yhelhcr  ihe  earth  swells  in  its  surfiice,  especially  where 
the  soil  is  spungy  and  hollow,  in  n  point  to  be  inquired.  Cer- 
Uialy  in  soils  of  this  kind  there  are  eonietimes  founil  trees  like 
the  masts  of  uhlps,  lying  sunk  nud  buried  In  tbe  ground  several 
feet  deep;  bo  it  would  seem  that  thcae  trees  had  been  blown 
4'>Mm  l>y  storms  long  ago,  and  afterwards  covered  up  and 
buried  by  the  Mrth  gradually  rsiglng  itself  OFcr  them. 

27.  Uut  in  eflrthfuwkcs  the  earth  swells  suddenly  and  mani- 
festly; and  oftentimes  there  burst  forth  springs  of  water, 
Wreaths  and  balls  of  flarap,  and  Pirnng  and  strange  winds;  and 

C)ues  and  ashes  are  hurled  up  into  the  air. 
S6.  Butyeteartliiiiiakes  do  not  all  take  place  quite  suddenly, 
■  it  sometimes  Imppcns  that  tbe  earth  trembles  for  iMiveral  day^  : 
Cio  oiir  time  in  Ilerclordshirc  lliere  was  a  very  small,  slow 
■— 
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mid  purtiul  ciirtli<iiiuke,  bi  wMvh  some  acres  of  Uad  ctiniinu 
to  tnuve  gnuluully  fur  a  whole  day,  and  traosfeircd  them^elrea 
to  luother  place  not  far  off,  whicli  lay  a  little  lower,  and  the 
rested. 

29.  Whether  the  body  of  watem  id  the  seaa  sometimes  awel 
18  a  niatter  to  be  iiKiuired.    For  the  ti<le-i  mUHt  needs  be  en 
vithcr  hy  a  [irogresslvc  motiuti,  or  by  tlte  rising  of  the  w*I 
ujiwardd  through  nomc  magnetic  virtue  and  coiucnt;  or  lasi 
by  some  swelling  or  relaxation  in  the  waters  tlieniselvea.     A. 
tliia  last  (if  it  be  one  of  the  causes  of  any  tide)  beloaga  to 
present  inquiry. 

30.  The  water  in  eomc  fountAins  acd  wells  awelb  aod 
■gain,  BO  that  it  would  appear  to  have  certatu  tides. 

31.  Springg  of  wat«r  likewise  sometimes  hurst  out  in  ce 
plact!)t  withuut  any  citrttKptake,  nl  iiilcrviild  of  sontc  yciir^,  froi 
euuiiCij  nut  kuowii.     And  auch  eruption  generally  uccun  d 
great  drouplits. 

32.  It  has  likewise  been  remarked  that  sometimes  the 
SHL'Us,    nut  nt  the  time  of  the  Hood,  and  with  no  ext 
windi  and  this  generally  precedes  eouie  great  storm. 

rcu<init)an.  It  WDuM  be  worlh  trj'ing  wliether  there  ii 
aomctimcH  anmc  rclaxnlion  in  the  body  of  water,  even  ur' 
small  quantity.  Dm  if  water  be  expowd  to  the  auu  ur  air> 
il  will  mure  likely  be  consumed  ;  and  th<Tcforc  the  experi- 
ment tihould  be  made  in  a  clo^d  glas^.  Take  then  u  glads 
with  alarge  belly  and  a  lonp;  and  Dorrow  neck,  aud  £11  it  wtth 
water  up  to  the  middle  of  the  »cck.  Dut  do  this  in  a 
season  with  a  north  wind,  aud  leave  it  till  the  wind  cha 
to  the  eolith  and  turns  wet,  and  see  if  the  water  rises  at 
in  the  neck  of  the  glai^  Inquire  likewise  cnrelully  of  the 
swellings  of  water  in  wells,  whether  they  take  place  rather 
by  uighc  than  by  day,  aad  at  what  season  of  the  year. 

33.  In  wet  weather  the  wooden  pegs  of  violins  swell  and 
become  harder  to  ^rew.  So  likewise  wooden  drawers  arc 
harder  to  pull  out,  and  wooden  doors  open  with  more  difBculty, 

34.  Tlie  strings  uf  vioUas  break  if  t^ey  are  elrctched  iJ 
in  wet  weather. 

36.  Ilutaours  iu  the  bodies  of  animals  in  wet  weather 
siiuth  win4l9  are  found  to  be  relaxed  and  swell,  and  to  run, 
4>ppreH5  and  obstruct  the  poAta^es  more. 

^6.  It  is  a  received  opiuiuu  that  not  only  iu  auimals. 
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*1h>  in  plaule,  Luiuoure  nut]  juices  bwcII  and  fill  up  ike  cnviUo 
nOTc  about  the  time  of  tbc  full  moon. 

37.  Stdti  in  damp  [4accs  diesulve,  open,  and  dilate  tlicmiclvcB, 
ualso  in  Hm«  degree  do  tagar  and  prMerves;  which  if  tbey 
■re  not  stored  ia  a  room  where  a  fire  i»  eomclimcs  lighted,  grov 
mouldy. 

28.  All  ihiDge  likewise  which  have  felt  the  6rc  and  been  a 
gtod  deal  contracted  are  somewhat  relaxed  hy  time. 

39.  The  ewelliDg^  and  ri:laxnljuii;f  of  the  air  should  be  care* 

fiiUjr  inquired  into,  aod  bow  far  the  causes  of  winds  (in  any 

great  pan)  are  concerned   tberein,  when  vapoura  are  neither 

0(dlected  easily  into  rain  nor  dissipated  into  dear  air,  but  induce 

,  nrellings  in  the  body  uf  the  air. 

TVantition. 

So  much  then  with  rce|>cct  to  the  dilatations  of  bodies  by 
the  native  spirit,  whether  in  maturations  or  in  rudimenta  of 
geoentions,  or  in  excitation  by  motion,  or  in  natural  or  prc- 
tcmatuml  irrittilion«,  or  in  ptitro  fact  ions,  or  in  relaxations, 
—  being  but  a  few  pariieulara  taken  out  of  the  heap  of  nature. 

^J  mudt  now  pnsii  on  to  the  o]iemnga  and  dilatations  produced 

Bby  Ore  and  actual  external  beat. 

■■■ilie    UILATXTIONS   JDTD  OFEX-IXOS  OP    BOIflES   WHICH    AEB 

■  CAt'SKt)    HT    FI&E,    ASH    ACTUAL,    8IUPLF.,  AN1>    EXTEBKAL 

■  H£Ar. 

H  Atmmta^         The    openings   of    bodies    by   beat    or    fire 

~  (whereof  I  shall  now  inquire)  belong  properly  to  the  titles 

L  of  Ueat  and  Cold,  tbc  Motion  of  liylc,  and  Separations  and 

I  Altcrationj^     Nevertheless  some   touch   and  taatc  of  tliem 

I  must  ho  given  in  the  present  title ;  for  without  same  know- 

I  ledge  of  these  the  inquiry  concerning  Dense  and  Itare  can- 

B  tint  proceeil  aright. 

iBcpai 

Bcxpa 
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T/ie  History. 

1.  Air  ia  dilated  simply  by  heat.  For  there  b  nothing 
Beparated  or  diecluirged,  w  in  tangible  bodice,  but  a  simple 
expansion  takes  place, 

2.  Cupping  glasses  are  applied  to  the  skin,  the  glass  and 
the  air  wutnined  in  it  having  been  firi^t  hcnied;  presently  tlie 
ftir,  which  ban  been  dilated  by  licat,  btrgioe  lu  cuul,  uud  to  be 
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gradually  ooDtraclcJ  into  iU  former  stnte ;  and  thcQ  llie  9eah 
attracted  by  the  imttion  of  coanectioo.     But  if  you  w[i^h  tl 
gliiss  to  ilmw  Btronger,  tnke  a,  sponge  clipped  in  cold  water,  m 
place  it  on  the  beLly  of  the  glo^s  ;  thua  the  sir  will  be  furtlil 
contracted  by  tbe  coolncse,  and  the  attrnction  will  be  mc 
powcrfuL 

3.  Take  a  glaAS  and  heat  it,  uad  nftLTwarda  [lut  it  into  watci 
it  wili  attract  the  water  eo  as  to  fill  at  least  a  third  part  of 
ejMicc  withia,  which  ehowe  that  the  air  wa^  rarefied  ttkcwise 
the  heat  as  much  an  a  third  of  that  space.  But  thi«  18  at 
enough;  for  the  j^Io^  I  used  was  bo  thin  that  it  would  DC 
easily  hear  n  greater  heat  without  dnn^r  of  breaking.  But  i 
the  phitil  were  of  iron  or  hnL-fs,  and  hcntcd  to  n  greater  degr 
I  conceive  the  air  might  be  diluted  twice  or  thrice  oa  much,- 
n  thing  well  worth  trying;  a»  al»o  how  far  the  rarefaction 
be  carried,  in  order  that  we  may  be  belt^^r  able  to  judge  ofthl 
rarity  of  the  air  in  the  higher  region*,  and  thence  of  the 
itself. 

4.  In  tli(^nuomct£n  (which  bo  accurately  roaHc  the  ilcj 
and  varifticp  of  heat  and  colti  in  the  weather)  it  18  clearly  alww^ 
how  wuall  an  accession  of  heat  will  ecnslbly  expand  the 
For  a  hand  l»id  on  the  glnj^,  a  few  rays  of  the  sun,  or  ere 
ifao  breath  of  the  bystanders  ivili  aftcct  it;  nay,  tbe  inclil 
tJous  of  the  external  air  itself  to  heat  and  cold  (though  ini' 
perceptible  to  the  touch)  do  yet  grndunUy  and  oontiosAlIfj 
dihite  and  contract  the  air  iu  the  gla««. 

5.  Hero  dcetcribeii  an  altiir  bo  cunBtmcted  that  when  tin] 
offenng  was  laid  upon  it  and  tlie  fire  lighted,  water  suddcalj' 
descendetl  and  put  out  the  fire.     Thl^  rcfjuired  no  other  ooo* 
trivanre  tlinn  the  Ri:ilcing  of  a  cloHe  and  hollow  #p.ice  under  I 
altir  filled  with  air,  which,  on  being  heated  and  expanded 
fire,  could  find  no  exit  except  through  a  pipe  c-arried  up ' 
wall  fif  the  u1uir,  and  then  bent  down,  with  itn  mouth  o|)eQiD 
over  the  altar.     Into  this  pipe  (which  was  made  with  a  hcB] 
that  it  iiiiyht  hold  a  greater  <iuanlily)  water  was  jKturcd.    Tli 
water  wai«  prevented  from  running  out  by  a  cock  below,  wl 
cock  being  turnuJ  let  id  tbe  dilated  air,  which  fui-ocd  up  tli 
water  and  60  drove  it  out. 

6.  Fracasitoriiis  invented  a  remedy  for  apoplectic  fit*, 
placing  a  healod  pun  at  Bome  di^umcc  round  ibe  head.     For  b] 
this  muHiifi  ihe  Bpirit^  tlial  were  suGTocated  and  congeulcd  io  '■ 
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of  the  bniot  uiil  opjH^ssed  by  the  bumoun,  were  diluted^ 

_  a  oil  rCTiTed. 

Buti«r6icR  likcwiBc,  whinh  Uc  u  dead  in  winter,  on  being 

before  Uie  lire  or  in  Lbe  sun,  recover  life  and  motion. 

peraoDs  ta  Uanlmg-6t»  arc  r««torcd  m  well  by  hot  ud 

aog  liquors  takoD  iatemally  as  hy  cxtenud  heat,  fiiction,  and 

iuu. 

The  opeaing  of  water  proceeds  thue:  — On  the  fimt  heat 

aita  a  (mmll  aod  rarefied  vapour,  without  aay  other  per- 

itiblc  change  in  the  hotly.     If  the  heat  be  coutiimed,  the 

ler  does  not  Twe  in  its  whole  body,  nor  even  in  imiiiU  bubble* 

lin  &Dtb,  but  it  lueend;^  in  larger  and  rarer  bubbles,  and 

Itm  itself  into  a  copious  vajiour.     This  vapour,  if  it  be  not 

or  driven  back,  niixdu  vritti  the  air.  beinj;  at  first 

able,  tbeu  disappearing  and  loung  it«e]f  to  view. 

9.  The  opening  of  oil  proc»edi)  thus: — On  tlio  first  heat 

UD  little  drops  or  graius  diffused  through  the  body  of  the 

rise  up  with  a  kind  of  crackling  noit<«.      Meiiuwhilc  no 

bbtcs  pUy  on  llie  surface  (as  in  water),  nor  doe«  tbc  whole 

dy  twetl,  nor  docB  any  exhalation  almost  escape.     Dut  after 

time  the  whole  riaod  and  dilutes  n-ith  a  monifcitt  cxpan- 

to  about  twice  the  size,  and  a  very  thick  and  copioue  ex- 

m  ifisues  fortb.     This  eichnktion,  unlou  it  catcbeit  fire  in 

!  meantime,  mixeft  st  laal  wiib  tbc  iiir,  an  va]>Diir  of  water 

Oil  however  requires  a  greater   heat    than  water  to 

ie  it  lioil,  and  is  much  longer  in  In'ginning  to  boil. 

IOl  Spirit  of  wine  opeua  tuore  like  water  than  oil.     For  it 

up  in  large  bubbles  withont  froth  or  rising  of  the  whole 

3j;  but  it  cxpandji   and   cacapcs   nith  much   le»n  beat  and 

quicker  than  water;  and  partaking,  a^  it  does,  of  Iwtb 

irce  (tbc  wat«ry  as  well  ait  tbc  oilyX  it  both  easily  mixes 

the  oJr  and  soon  catches  flame. 
II.  Vinegar,  verjuice,  and  wine  have  tlm  differcDCO  in  their 
iroccis  of  opening;  vinegar  rises  in  Mnaller  bubbles,  and  more 
jut   the   fii'le*  of  the   vessel ;    verjuice   and   wine   La  larger 
>Uea,  and  more  in  the  middle  of  the  vessel 
[12.  Afl  a  general  rule,  unctuous  jirjunrfi,  mt  oil,  milk,  fnt,  and 
like,  Ti*e  end  fluclt  in  tlie  whole  body  aL  once;  ripe  juices 
unripe   onea  still  more)  in   lai;ge  drop«;  worn-out  and 
Old  juices  in  small  drops, 
13.  All  liijuors,  even    oil   itaclf.  are    alike    in    this;    that 
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before  they  boil  they  cast  up  a  few  bulT-bubblcs  here  and 
there  about  the  sidei  of  the  Tc«ecl.  f 

14.  AM  liquors  are  alike  also  in  this;  that  tbey  open,  boB^ 
aodsrcconmimeil  sooner  in  ftstaall<]aantily  than  in  a  large  one. 

AdnMiiim  The  experiment  of  the  opening  of  liquors  should 
be  made  in  glass  vesseU,  Ihnt  tlie  motions  in  the  bodies  of 
the  liquors  may  be  better  seen  ;  upon  bmzlers  cf  an  equal 
heat,  tltat  the  dilTercnco  may  be  more  exactly  noted;  and 
with  a  eluw  fire,  beuitiiie  a  quick  fire  precipitates  and  oihi- 
founds  the  actions  of  bodies. 

15.  There  arc  a  good  many  bodies,  not  liquid,  but  solid  and 
couaiBteut,  wbieh  yet  udmit  of  being  opened  by  heat  to  audi  a 
degree  as  to  melt  or  become  liquid,  «o  long  as  the  heat  works 
and  expands  them.  Suck  are  wax,  fal,  butter,  pitch,  resin, 
^uma,  sugar,  honey;  and  most  metnk,  as  lead,  gold,  silver, 
brass,  and  copper.  They  require  however  not  only  very  differ- 
ent degrees  of  heat  to  open  tliem,  but  also  different  moHifi- 
cations  of  6re  and  flame.  For  some  lueluls  are  melted  by  fire 
simply,  ag  lead ;  otiiera,  by  a  fire  stirred  and  blown  by  bclluwa, 
us  gold  and  silver;  olltera  require  tlie  mixture  of  some  other 
ingredient,  aa  steel,  wkiicb  does  not  melt  without  a  nuxUirc  of 
auliJJmr,  or  snmetliing  of  the  kind. 

10.  But  all  these  bodies,  if  a  strong  fire  be  cootinued,  not 
only  obtain  the  opening  of  colliquation,  but  pasa  on  to  a  second 
opening  (namely,  tlmt  of  tl)C  volatile,  or  pneumatic,  or  of  con- 
euuiption);  all,  I  eay,  cxcopt  gold.  For  as  for  qnickoilver,  seeing 
it  is  fluid  in  its  own  nature,  it  begins  with  this  second  opening, 
and  i»  easily  made  vnlutile.  Hut  it  is  still  uncertain  wrhctber 
gold  can  be  made  volatile  or  jineumntic  (or  vvca  [lolable  aa 
they  cull  it);  I  do  not  mean  soluble  (I'ur  thut  is  done  easily  and 
commonly  by  nqua-fortis),  but  digestible  or  alterable  by  the 
buuiau  stomach.  Now  the  true  test  hereof  tcetus  to  be,  nut 
tlie  raising  and  tbrusttug  up  of  It  by  the  force  of  fire,  but  such 
an  attenuation  and  alteration  of  it  that  it  cannot  be  again  re- 
duced to  a  metal. 

17.  Likewise  inquire  further  of  glass  and  vitrified  bodies, 
whetber  they  arc  consumed  by  fire,  and  turned  into  a  pncu- 
mutio  body.     Fur  gla^  ie  regaiiled  aa  a  fixed  and  juicelca^ 
body;  and  vitrification  a«  tbe  dcaili  of  metals.  f 

18.  Ail  bodies  tUat  urc  melted  begin  the  proccsa  with  the 
Wwost  tttage  of  opening;  namely,  softening  and  ititenerttUc 
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berorc  ibey  melt  antl  become  liquid  «ftd  ftuiblc.     Such  are 
wMt,  gumi,  fusible  metal?,  glou,  and  tho  like. 

19.  Iron  ftiid  ^teii\  pcrfcetoU  and  purified  (if  they  contain  no 
mixtore)  ftw  not  further  altered  by  eiinplc  fire,  nor  proceed 
boTond  thin  dc^ce  of  Boflncss ;  that  is,  ttipy  become  mallt.-Rl>]e 
and  6«siblc,  and  lose  their  brit tlenc«:f,  but  do  not  reiu'b  m)- 
liquntion  or  fusion. 

20.  Iron  nnd  glasd,  when  opened  to  the  degree  of  aoflnesa 
of  which  T  have  8|)ok(Mi,  seem  to  be  dilated  in  iln'ir  enclosed 
e|»irit;  wlu-iice  ariwa  that  action  upon  the  tangible  pari*,  which 
makefl  them  put  off  their  hanlness  nnd  nl<Htinncj;  and  yet  the 
whole  body  is  not  seen  to  dilute  or  swell  lociiUy.  Notwith- 
etaoding,  if  you  iai^uire  HouicwhtLt  more  closely  there  will  be 
detected  in  them  plainly  a  kind  of  inviaihlo  flwolling  and  pul- 
iation of  the  parte ;  tlioii»U  it  be  reetmined  by  llie  eloe«iie.*9 

id  oompactDe&s  of  their  ihune.  For  if  you  take  glft»  ignited 
intcoecly  heated,  and  lay  it  on  a  etonc  table  or  some  like 
ay  (though  that  table  or  body  be  itjsclf  also  well  heated,  so 
It  the  came  cannot  be  ascribed  to  cold),  the  glass  will  be 
broken  by  reason  of  the  hardness  of  the  stone  reaiBting  this 
tecrct  swelling  of  the  gW».  In  such  cases  therefore,  when 
they  t&ke  heated  glass  from  the  6rc,  they  use  to  lay  bolow  it 
'  iQiDe  powder  or  soft  sand,  which  yields  gently,  and  does  not 
iwist  the  dwelling  in  the  parts  of  the  gloss. 

21.  Balls  likevrise  diHchargod  from  ordunnce,  after  all  ex- 
temal  motion  of  any  kinil  ha»  ceased,  nnd  to  the  eye  they 
appear  perfectly  imnoovablc,  are  yet  found  a  long  time  ader 
to  have  a  tnmult  and  puliation  in  their  smallest  piirts ;  no  tliat 
if  any  thing  be  placed  upon  them,  it  will  feci  n  censidrrable 
force,  and  that  not  bo  much  from  the  burning  beat  as  from  tlte 
tremor  of  percussion. 
32.  Fresh  wooden  stavcsj  when  stirred  about  for  some  time 
B  hot  ashes,  unune  a  eoftneee,  eo  a«  to  be  more  easily  bent. 
^Hako  trial  of  thlti  experiment  with  older  fttnvci)  and  canes. 
23.  Combnslible  bodies"  open  in  this  wny;  by  fire  tlicy  fiwt 
lit  a  funic,  then  catch  flame,  and  ln»t1y  depueit  allies. 

Bodies  of  a  clo»e  and  comjiact  texture,  thnt  contAto  a 
moisture  which  abhon*  flame  (ns  laurel  leaves  and  otlier 
Do*porou»  bodies,  sails,  and  the  like),  open  by  firo  in  such  a 
way  that  tlic  watery  and  crude  spirit  contained  in  them,  b^ing 
ited  by  the  heat,  is  emitted  with  a  noi»e  before  it  catchea 


^ilat 


866 


TRANSLATION  OF  THE 


dl 


flnme.     But  If  In  any  body  ihja  burst  of  wind  and  conceptioi 
of  flame  boUi  take  place  at  tJie  name  time  (a  Uiiug  u-liich  setdotai 
bappcua),  n  great  tumult  and  a  very  powerful  dilatation  is  prcs 
duccd ;    the  wind,  like  bcllnw8  within  the  bixlv,  blowing 
auit  expanding  tbe  fttune  on  nil  side^  aa  in  gunpowder. 

25.  I3r«nd  )«omc«*hat  awclla  in  thi^  oven,  tlwugli  it  loei 
little  of  its  wtii^^lit,  Aud  on  tljc  tup  of  the  loaf  thcru  is  soi 
times  a  bubble  or  bladder  of  crust  collected;  ao  that  tltere 
remaiiiii  a  hollow  filled  with  nir  between  thnt  skin  of  cnut 
(which  they  cut  off)  and  the  botly  of  the  lonf. 

26.  Meuta  ruaalcd  likewise  somewhat  swell,  eepecinlly  i( 
tha  outer  skin  Ir  kept  on,  a»  in  micklng-plga. 

27.  Fruits  roaglcd  aometiities  Imp  out,  a^  chestnuts  do; 
sometimeti  break  their  skins  and  emit  their  pulp,  as  a[>pl«4L 
But  if  lh(^y  be  further  scorched  by  the  fire,  tht^y  acquire  a  kiuiJ 
of  coaly  oruM,  so  as  to  Icnve  a  hollow  (aa  in  bread)  between  the 
cnist  and  fle«h  of  the  fruit.     And  the  like  occurs  in  eggSt 

28.  But  if  the  heat  be  alow  and  hidilcn,  and  no  ready  vent 
be  given  for  Uie  cmi^nion  of  Tapour,  as  in  pears  roasted  in  llw 
aabest  and  much  more  in  things  put  into  jar^  and  then  burieil 
in  the  ot^hcK;  and  likewise  in  meat  cither  halted  or  stcwcdl 
the  ewelliDj;  and  diliitation  is  repelled  by  the  heat,  and  tiimr>l 
bock  upon  it^olf ;  and  oi^  in  distilhitJon  it  is  restored,  and  nitks' 
the  body  more  moirt,  and  aa  it  were  steeped  in  it<  own  jaicM> 

2'J.  But  in  dry  bodies,  if  the  flame  be  stifled  and  And  no  rcwlf 
vent,  the  biKlies  ore  rarefied,  and  become  hollow  and  jiaroiUi 
M  in  charcoal  and  pumicc-stoucs  discharged  from  Tolcoooes. 
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Transition, 

I  SHOULD  now  pass  on  to  the  dilatations  and  openmg>  of 
bodies  by  heat  in  distillations;    wherein  such  openings  nuy 
be  i^ecn  more  accurately  than  in  cooking  atnl  bornirg. 
as  it  ia  fit  to  dwell  a  good  while  on  the^e^  and  as  the  Inqui 
tliereof  properly  belongs  to  the  titles  of  Heat  aud  Cold, 
Motion  of  Ilyle,  and  of  Separations,  it  is  but  a  little 
need  be  propounded  in  this  title. 


DILATATIONS   BT    EXTKItKAL   HEAT    IN   OISTILLATIOXI 

1,  Tliere  are  two  kinds  of  dilatation,  opening,  or  atleni 
tioo  of  lH>dics  in  didlilUtionik     The  one  in  p*«t)a£e,  when  a  I 
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into  Ttpour  or  Tuine  that  ia  afternardA  restored  ;  the 
Iber  in  tbc  body  restored,  which  !«  alwavA  mrcr,  more  subtle 
ad  expanded,  and  less  matcriste,  tlinn  the  crude  body  from 
iticfa  the  (lititillaCioD  proceeiled.     For  instance,  roec-water  b 
irer  and  le^s  heavy  than  (he  juice  of  roec;^. 
S.  All  di»tiUatii.>a  is  pi;rforuaed  by  a  kind  of  tide  or  rccipro- 
itioD,  first  of  frtrefactioD  and  rereion  into  a  pneumntic  body, 
id  Dext  of  condenwition  and  rcatomtion  into  a  tangible  body, 
the  bcttt  slackens  and  tlie  \npDiir  W  drivon  bnek. 
3.  In  distillations  the  actiuntt  of  dilnlation  iind  condensation 
re  not  pure;    bnt  tbat  action  intervenes  (wbieh  is  the  moot 
Kcordiog  to  tiie  intention  in  practice)  of  the  sejMrntion  of  the 
Jxlerugcoeom  parts;  tut  the  pure  juice,  pht^tn,  water,  oil,  the 
Iner  part,  and  the  grosser  part. 

I  4.  In  distilUtinns  the  degrees  and  difTerencea  of  hetts  are  beat 
Bqoired  and  dctcrtntucd;  u  of  cooIb,  hot  ovens,  bntlia,  aehes, 
fit  sBod,  dung,  the  aun,  fire  left  to  iteclf,  fire  blown  by  the 
ellours,  fire  confined  and  reTerbcrated,  heat  awending  or  dc^ 
Bending,  and  the  like;  all  wliich  contribute  wonderfully  to  tlio 
pening?  of  bodica,  and  especially  to  the  complicAtcd  actions 
dilatation  and  eontractioD,  whereof  I  will  speak  hereafter. 
'et  these  hente  do  not  appear  by  an}'  mcnns  to  be  tmc  iniito- 
of  that  of  the  eun  and  the  celestial  bodies;  for  they  aro 
alher  gentle  and  tein[)erate  enough,  nur  slow  and  continuous 
nough,  nor  sufiiciently  refracted  and  ni(Klifi(>d  by  intenncdiata 
D^ea,  nor  unequal  enough  in  thejr  coming  and  going.  But  of 
II  these  I  will  inqaire  diligently  under  tbe  title  of  Heat  and 
)old,  and  other  nppropnutc  titles. 
5.  Difitillations  and  through  them  dtlatationa  arc  performed 
a  close  TCAEcl  where  the  body  to  be  distilled,  the  vapoars 
itted  from  it,  inid  the  air,  ac-e  shut  up  together.  Yet  in 
iDuiion  BtilU  and  alembics  tbe  outer  air  19  not  carefully  cx- 
dcd,  but  it  can  to  a  certain  extent  find  an  entrnnce  thrnugh 
mouth  of  the  still  where  the  liquor  paa^ea.  lint  in  retort*, 
a  greater  degree  of  heat  ii>  required,  no  passage  is  given 
external  air,  bnt  the  mouth  of  the  receiver  in  fitted  to 
by  luting  to  tbe  moulli  of  the  vessel  (in  which  the  body 
put)  tlial  tbe  whole  process  of  rarefurtiun  and  renliiiitioD  In 
brmcd  within.  Hut  if  the  body  in  fnit  of  a  rigonius  spirit 
vitriol  i»),  it  requires  a  large  and  eujiooious  receiver,  thnt  the 
n  may  play  more  freely,  and  not  break  the  vefisel. 
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injunMuM  1.  Althougli  howevcr  diBftlUtioos  are  performed 
as  it  were  in  n  cell  nhut  in  on  a.11  m\e»,  yet  there  is  epacA 
enoiigli  for  «nm*»  {xtrts  of  the  body  to  expand  into  Tapour, 
for  othijth  to  sqlwide  into  dregs,  and  also  for  the  vfti»ourfl  to 
collect  and  restore  themaeiven,  and(iFthcy  bchctcrcigcnfouB) 
to  separate  one  fnun  tlio  other.  The  following  injunction 
therefore  is  of  great  moment,  since  it  may  open  &  way  to  tlie 
ntirring  of  nature  in  Ii2r  inmoet  parte,  and  to  new  trnDBfonno- 
tioDs.  For  the  Vulcan  of  chemists  and  physicians  (though  it 
has  produced  many  useful  thingd)  has  failed  pcrhapd  in  getting 
hold  of  the  genuine  propcrtiea  of  heat,  by  reason  of  the  divorces 
and  separations  of  the  parts  which  nlways  ocour  in  their  ope- 
mtJunR.  Therefore  the  sum  of  the  injunction  turas  on  thia; 
that  this  separation  nnd  alternation  of  rarefnction  and  con- 
densation be  entirely  prevented,  and  the  operation  of  the 
hoiil  confined  within  the  harriers  of  the  body  itaelf.  For 
this  ProteiM  of  matter  will  perhaps  by  tliin  meann  be  raann* 
clcd  and  forced  to  turn  itself  into  nil  its  shapes  to  get  fn>e. 
On  thin  point  many  examples  occur  to  me,  and  others  may 
pcrlmpe  he  found  ;  hnt  I  wilt  propose  one  or  two  of  the  easiest, 
merely  to  make  my  meaning  clear. 

2.  Take  a  cubic  iron  vessel  with  very  strong  and  thick  sides. 
Put  into  it  a  cube  of  wood  made  to  the  perfect  measure  of  the 
vessel,  and  which  exactly  fills  it  Make  an  iron  lid  no  Icaa 
strong  than  the  eidos  of  the  vessel,  and  lute  it  up  perfectly 
aa  chemists  do,  so  as  to  be  sa  elnse  ag  pni»ible  and  fire-proof. 
Then  plane  the  vessel  on  the  fire,  nnd  leave  it  there  for  a  few 
hoars ;  and  aftcrwardt^  take  oft'  the  lid  and  see  in  what  state 
the  wood  is.  I  conceive  (seeing  it  was  nbsolutcly  preventtnl 
both  from  patching  fire  and  from  emitting  fume,  *o  ihat  the 
pneumatic  and  moist  part  of  the  wood  could  nut  ho  discharged) 
that  one  of  these  things  must  happen  :  cither  the  body  of 
wood  will  be  converted  into  a  kind  of  amalgam,  or  it  will  be 
resolved  into  air  or  a  pure  pneumatic  body,  leaving  some 
dregs  (coarser  than  ashes)  at  the  bottom,  and  some  incru»t^ 
tion  on  the  sides  of  tlie  vessoK 

3.  In  a  like  iron  %esscl  moke  an  experiment  with 
water,  and  (ill  Uic  vei«cl  up  to  the  brim.     But  tct  the  6re 
elower  and  the  time  longer ;  at  certain  hours  also  tftkc  1) 
tcmbI  off  the  fire  to  cool,  and  repeat  the  opcrati'->n  sever 
tiroee.      I  have  selected  water  fi-r  ihis  experiment  bcciiu!« 
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tlie  -•nmplcfit  of  all  Itodiex,  Itein^  wilHoiil  colour,  Rmcll,  tanlc, 
lutil  otliiT  (|ual)tii'&  AtiJ  llivrclbre  iTby  a  geiillc  and  tciii- 
|)crate  hcst.an  altcmatiDn  of  heat  andvoldf  nod  a  prevention 
t)f  all  evaporation,  the  epirit  of  tJie  water  not  being  di«- 
chnrged,  and  yet  worked  and  attenuated  by  thu  kind  of 
beat,  shall  turn  iteelf  uimn  the  grixtscr  |)art«  of  tlic  water, 
and  ^hall  M  digej<t  and  chnnge  ihem  into  a  now  configura- 
tion (lees  simple  and  uniform),  until  it  either  rtcquirce  eomo 
colour,  or  smell,  or  t^jtte,  or  oitiiicfu>,or  any  other  rcmitrkable 
alteration  (gnch  lU  is  found  in  composite  bodies),  no  douht  a 
great  thiag  would  be  achieved,  opeoing  tlie  way  to  uinny 
otbers. 

4.  With  respect  to  this  close  diiitUInlion  (for  w  I  may 
call  that  distillation  vhc-rc  there  U  no  room  for  evaporation) 
any  one  may  devise  many  other  experiments.  For  I  bold  it 
certain  that  a  proportionate  heat,  operating  on  the  body  with- 
oat  separating  or  consuming  the  [nrtd,  may  eflcct  and  produce 
wonderful  Iranefoi-matiuns. 

6.  But  it  may  be  added  m  an  ap])cndix  to  this  injunction, 
that  Boue  Dietbnd  Ukcurine  ahtmtd  be  devised  (wbicb  ccrtiiitily 
is  not  difficult)  whereby  the  heat  ehould  operate  in  a  vew^el 
not  only  closed  but  also  tenMbIc,  aa  ia  done  in  ihe  n;ilunil 
RiAtrix  both  of  vegetable*  and  nniraaU.  For  thie  cxtemU  the 
tion  t-o  m«ny  things  which  cannot  be  accompli  ^lied  by 
iple  confinement.  Xi.'itlier  does  this  relate  to  the  Pygiiiiea 
of  Paracelsus,  or  any  eueh  monstrous  follies,  but  to  things 
BOlid  and  «ober.  Fur  iu>:tanr-e,  close  dislil]iiTt<>ii  will  uevi^r 
turn  water  all  into  oil,  because  oil  and  fat  things  occti]>y  a 
greater  space  than  water.  But  if  tlie  operation  be  per- 
furuied  in  a  tennible  body,  thiH  might  porliiips  be  duuc;  and 
it  would  be  a  thing  of  inuut'tise  utility,  a«  all  alimentation 
principally  ooneists  in  fat. 

6.  It  would  be  good  and  useful  in  many  rc^peeta  if  in  dis- 
tillations natiire  were  somrlimrH  eomjicllrd  to  ^ive  in  lici- 
account,  and  an  eiact  estimnte  were  nmdc  liow  much  has  been 
lost,  Ibal  Is,  turned  into  a  pneumatic  i>ulmtiincc,  by  dii^lillii- 
tion,  and  how  much  rcmaina,  whether  fixed  or  restored  in 
the  body.  This  may  be  done  if  before  distillation  you  weigh 
both  the  body  that  i«  to  be  dirtillcfl  and  Ihe  ve&soU  in  which 
the  dietillation  is  to  be  [tcrfurmiHl,  and  after  distillation  you 
weigh  llie  Ufpiid  and  tli<<  lees,  mid  then  the  vessels  ognin. 
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From  Uicse  three  weif^lita  you  will  Bnd  liow  luuoh 
restored*  liovr  much  hm  rciniiiticd  iti  tltv  lcc»,  and  how  niu< 
hu  adfacred  to  the  Te5s«l6 ;  and  from  the  dc&cicacy  of  vtaig 
iu  the  three  as  eompared  witli  the  weight  of  the  whole  be 
you  will  find  how  much  hn9  become  pneumatic. 


Tranniion, 

From  the  diliitations  and  rarofuctioDa   produced  by 
heat  I  must  pus  on  to   the  iliUtAtioiie  and  relaxntJous  pr 
duced  by  the  remiHaion  of  strong  and  intense  cold;  fur 
remission  itself  should  be  regarded  as  a  oomp&rative  heat. 

TTie  History. 

DILATATIONS  AXD  ItELAXATlOIfa  OF  BODIES   BT  TBB| 
ttEMISSION  or  COLD. 

1.  liodica  which  have  been  congealed  by  intense  cold, 
not  BO   tu  to  become  fixed    in  their  condensation  by  a 
tiinmnce  of  the  cold  j  these,  without  nny  mnnife«t  heat, . 
merely  l)y  n  remi»si^>n  of  cold,  open  and  restore  thvniselti 
&a  lA  seen  in  ice,  hail,  and  snow.      But  they  du  tlua 
cjtilckcr  if  there  be  some  tnnnifet^t  hcnt  npplicd. 

2.  Hut  the  more  dclinite  bodivit,  wl^tse  vigour  conusts  U 
ft  subtle  nalive  Bpirit,  aa  nppleii,  pear?,  pomegranates,  and! 
like,  if  tlicy   be  once  congealed,  do  not  nfterward^ 
tiieir  pnntiuc  vigour,  aa  the  spirit  is  suiFikcatcd. 

3.  Wino  and  beer  in  fnist  1d»c  thdr  vigour;  yet  in 
and  eoutli  winds  they  revire*  relax,  aud  tut  it  wcxo  fe 
agaloi 

Tr«nsitian. 

Fbom  diliitAtions  caused  by  actual  external  heat,  and  I'J 
wiee  by  remission  of  cold  (which,  as  I  have  just  said,  ii 
comparative  heat),  1  must  pn*«  on  to  diUlAtitms  caused 
potential  h(.-at3,  <ir  by  the  auxiliary  fipirits  of  aootbcT 
applied  and  brought  into  contact. 

The  riiatory. 

DILATATIOIfS  OP  BODIES  BT   POTENTIAL   HEAT,  OR 
THE  AtTXrLIART   SPIBITS  OF  AKOTIIKK    BOUV. 

For  potential  heat"  roiisnit  the  Medicinal  Tables  of  secoi 
ar)'  qualities  i  £rom  which  yuu  majr  extract  tlte  things  wh 
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opnate  nn  iho  human  IkhI;  b}  ililnint'mn.     These  are  mostly 
iliow  lliat  follow : 

Cardittes,  which  diliite  the  qiirita  whoQ  oppressed. 

AlattrgmtM,  which  strengthen  the  expuUiye  iiicuUy. 

Aperients,  with  reapect  to  the  oriiiccs  of  the  veios  and 

TCBSChiL 

Aperients,  with  respect  to  the  jwrus  and  passages  of  the 
parte* 

Digaiivest  which  mature 

Diffesiivea,  which  discusa^ 

Caustict, 
Theae  things  especially  (for  there  are  othcra  as  well)  have 
their  root  in  the  dilntntion  of  the  epii'it'',  humours,  juicc^ 
nd  BubataQca  in  the  body  by  auxiliary  epirila ;  as  well  as  by 
ttie  tangilile  connection  with  the  body  which  such  medidnea 
liave,  whether  taken  extemnlly  or  internally. 

Speculation. 
It  IB  shovm  in  the  thermometer,  with  how  exquisite  a  sense 
or  perception  of  beat  snri  cold  the  common  air  is  endued ; 
since  il  can  discern  ui  uuce  «iich  subtle  differences  and  gi»> 
ditions  thereof.  And  I  doubt  not  but  that  the  apirit  of  liv- 
ing oniiuah  has  a  still  more  acute  perception  of  beat  and 
cold  ;  only  the  air  ia  n  [Hire  mid  genuine  pneumatic  hotly, 
tint  Itaa  nothing  tangible  mixed  with  it;  whereas  the  pcrce];- 
tion  i»r  ihe  !-pirit8  is  blimtod  and  deadened  by  the  tangible  body 
ia  which  they  arc  confined.  Uni  yet,  notw  it  belauding  this 
^PSstacle,  the  i^pirita  of  living  animals  #ceni  ht  be  iiU|ioriorto  tlio 
Mr  itaelf  in  respect  of  tiru-i  [wrL-cption.  For  bithorto  it  has 
not  been  proved  that  potential  heat  (whei-enf  I  «m  now-  tipeak- 
ing)  can  dilate  the  air ;  whereas  it  is  certain  tliat  it  can  dilute 
the  spirits  contained  in  ihe  boijics  uf  animals ;  iii>  appears  iu  tho 
secondary  qualities  of  medicine,  which  I  have  mentioned. 
But  of  this  inquire  somewhat  more  accurately  in  obedience  to 
tbia  next  injunction. 

iniHiKtiaim  1.  Tukc  two  tlicniinmOers  of  tlic  same 
size  In  one  of  them  put  water,  and  in  the  otJicr  npiril  of 
wine,  strong  and  eager;  and  to  heat  the  glitsscs  that  tlis 
water  and  spirit  of  wine  may  ctand  at  the  ^ume  tempe- 
rature. Place  them  together,  and  leave  ihcm  fur  a  while; 
and  then  observe  whi-ther  tho  water  elandH  higher  than  the 
apirit  of  wine.     Fur  if  this  he  so,  It    h   evident    that   thu 
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{Mtcntial  hcnt  of  tfie  spirit  of  wine  bos  dilated  the  air,  M 
is  to  de])rc&?  tho  spirit.  fl 

2.  Il  maj  be  ueefut  in  mnny  r«^pt>otfl,  if  the  o]>erat40ns  ot^ 
the  BecondAry  qualities  of  mediciui''^  be  »ometiiiiefi  tried  ami 
excrc)»icd  in  lifulciu  bodied.     For   though  it  ia  certain  that 
□iittil  of  thcin  would  be  of  no  effect  at  all,  since  by  reason  iif  ■ 
the   fineness  of  the  opemtion,  ■  liviiig  spirit  ia  required  to  ^ 
actuiite  them  ;  yet  do  question  but  some  uf  them  will  u|m>- 
rate  on  some  lifeless  bodies.     For  we  see  the  effect  of  salt 
on  meat,  of  spiers  on  corpses,  of  rennet  on  milk,  leaven  on 
bread,  and    the  like.     If  therefore  you  use  attentJon    and 
ju(l{;mrnt,  the  diligence  of  physicians  wilh  regard  to  eeooadory 
cjiialitifs  nill  he  nf  u«c  to  perform  many  other  openttiniu; 
iilwaya  supposing  that  a  atrouger  pover  is  required 
operate  on  a  dead  body  than  on  a  live  one. 
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TVansition. 

I  MfST  now  pnss  on  to  the  dilatationa  of  bodies  wliicli  aro 
causei.1  by  the  liberation  of  Uie  flpirlt«  ;  that  is,  wlieu  tlu^y  breuk 
out  of  the  prisoiid  of  the  groaeicr  parl^,  which  IuhI  confined 
them  clo&cly,  and  prevented  them  from  dilating.  For  in  bodiuftH 
of  a  compact  texture  and  strongly  united  in  the  honda  of  their 
intA'gral  nature,  the  spirits  do  not  perform  their  work  of  dila- 
tation, before  there  be  a  solution  of  continuity  in  tlie  grower 
parts  by  strong  corroslvo  and  stimulating  liquors  with  or  with- 
out heat.  Atid  this  is  shown  in  the  opuninge  and  di»«olutionsJ 
of  metalei,  concerning  which  I  will  now  (as  in  other  cases) 
propound  a  few  experuneDts, 

T/ie  IJishry. 

DILATATIONS  OF    DOD1E8   DY  TUB  LIBEBATION   OP   THEm 

SPIRITS. 

1.  Take  a  pennyweight  of  pur«  gold,  reduced  into  munlli 
leaves,  so  thin  ihat  they  may  be  torn  by  the  hand. 

2.  Take  likewise  four  pennyweighia  of  nitro-mnriatic  acid^J 
and  put  them  into  a  gln^  with  the  gold.     Then  put  tJie  gl»^ 
ujHin  a  chafi ng-tlieh,  iu  nhieh  there  is  u  emnll  eoal  fire;.     Thero 
will  snnn  nrhe  certain  little  sandii  or  graiiiA,  that  nOer  a  «hort| 
lime  difl\i8e    ihemsclve^   and  become    incorpomle<l  with    thai 
liquur.  which  1^  thereby  made  like  amber,  and  brigitt,  imd  a».J 
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If  dyed  with  saflVon.  But  io  thc«e  proportions,  odI;  one  third 
oT  thu  guld  10  dissolved  bj  the  acid,  for  the  liquor  will  bear  no 
more;  eo  that  if  ^ou  winh  to  diwulvc  the  whole  pi<uDywci<;ht 
of  gold,  you  must  pour  off  llic  part  wherein  Uio  »olution  h&a 
been  madct  nnd  pour  in  four  pcnaifwciglita  more  of  nitrt>- 
mumlic  acid,  «nd  do  this  n^in  «  tJiird  time.  This  diasolulion 
18  performed  elowly  nnd  ciilrtiij  with  a  niud^Tnto  fire,  without 
fuuiee,  and  with  no  other  heatinj;  of  Uie  f^law  than  by  fire. 

3.  Tnke  any  quantity  of  crude  quicksilver  with  a  thiuble 
quantity  of  a(]un-fortii4;  put  ihcm  toj^ctlier  in  n  glxin,  but  do 
nut  place  them  near  the  fire.  Notwithstanding  there  will  soon 
rise  within  the  ImkIv  of  the  water  twmething  like  a  very  fine 
I«owder,  ami  within  an  hour,  without  fire,  fumee,  or  commotion, 
the  mixed  body  will  be  turned  luto  clear  water. 

4.  Tiike  one  |)cnnywcight  of  lead  in  plates  to  nine  penny- 
iretghts  of  aqua-fortl-.  The  iacorpomtioD  id  uot  ^  perfect  an 
in  other  metals ;  for  the  water  dcpodtd  the  greater  part  of  the 
lead  in  a  civlciiiation  at  the  bottom  of  the  glass,  the  water  iteelf 
remaining  disturbed,  though  inclining  to  be  clear. 

5.  Take  one  pennyvrelght  of  silver,  in  plat«6  or  Icaveg,  to 
fiiitr  pennyweights  of  aqua-fortis ;  put  it  in  a  gloss  upon  a 
lira7.ier,  with  a  «Iuw  lire.  Tlie  tillver  t\<h;^  in  gmine  or  bubbles 
within  tJie  Uwly  nf  the  wnter,  rather  larger  than  thoM)  in  which 
g«!d  rise*;  it  ii  then  inoorponited  witli  the  water,  and  both 
t.igether  turn  lUto  a  fine  white  liquid  like  iiiilli.  Km  after  the 
1i(|uid  luu  Honiewhat  settled  and  couli^d,  icy  particlea  (either 
from  tbe  metnl  or  the  water,  or  both,)  ehotrt  acrmM  within  the 
lii^ly  of  the  water;  and  after  it  has  stnod  a  little  longer,  and 
sullied  completely,  (he  liquid  clurificis  itj>cir  aud  beoouicti  clear 
and  cryetullinei  the  tco  being  dcpoeilcd  at  the  bottom.  The 
proiKTtion  of  silvt  r  which  the  water  will  bear  io  the  eame  as 
in  gi^ld;  and  the  dis^ulutioa  is  performed  by  almost  the  Aouie 
beut  J  nor  tloes  it  gather  heat  by  motion  more  tlian  gohL 

6.  Take  one  pennyweight  of  tf«|)por  iu  piat*!8  to  six  penny- 
weights uf  aciua-fortiif.  Put  tlieiii  ujioii  a  eh:ifiiig-diuh.  The 
copper  will  rifle  in  filill  larger  bubbles  or  gminn  than  silver.  In 
a  tittle  time  it  is  iucor|Kintied  with  the  water,  and  the  united 
body  is  turned  into  a  blue,  muddy  liquid;  hut  after  it  h:i» 
settled  it  becomes  clear,  nf  a  t)ky-blue  colour,  beautiful  and 
blight,  the  dregt  bciug  depot^ited  ui  the  bottom  fikc  a  ^mnll 
dusL,  whicli  are  thcuiseivce  however  gradually  diuiiuiflhcd,  and 
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ascend  and  ore  incorponitcd  wJtli  die  liquit).  Thus  these  six 
ponnyvrutghto  ui' a(iiia-fortU  diMolve  tlie  whole  penay  weight  ofH 
copper;  so  that  the  wat«r  will  carry  twice  iL<i  much  an  in  the 
case  of  gold  and  )>ilv«r.  Uiit  the  <li»»ohilioDof  cop]>er  coiioeive:« 
A  umiiifcat  heat  h/  the  inlcriml  di»lurbaucc,  even  before  it  is 
put  on  the  fire. 

7.  Take  one  pennyweight  of  tin  in  platca  to  three  penny- 
weights of  afiuu-fortia;  anil  the  whole  raetnl  ia  turned  Into  a 
body  like  cream  or  curds,  which  docd  not  easily  clear,  and  con- 
ceives manifest  heat  without  fire.  _ 

8.  Tnke  one  pennyweight  of  iron  in  pUtca  to  nine  penny-  I 
weightiii  of  aqua-farti»? ;  without  fire  the  iron  rises  in  large 
bubbloB,  nut  only  witliia  the  boily  of  the  water  hut  above  it, 
80  aa  to  boll  over  the  rim  of  the  glasK,  at  the  same  time 
emitting  a  thick  and  copious  saffron-coloured  fume ;  and  thia 
too  with  a  very  gri>at  internal  tumult,  and  a  very  violent  heat, 
greater  tliiw  the  liand  can  hear. 

Aiimoniiiim.  Xo  doubt  but  that  the  dinVrcnt  trtrengtha  of 
difi'erent  kinds  of  aqua-fortis,  and  the  methods  of  employ- 
ing the  heat  ur  fire,  may  Ukcwiac  came  vuriutiuiis  m  the^e 
openings. 

loimiciiou..  Tlie  nature  of  thie  dilatation  of  mctftla  hy 
opening*  is  to  be  considered  ;  whether  it  be  like  the  dilnra- 
tion  of  gold-lenf,  which  ia  a  pseudo-rarefaction  (as  I  shall 
presently  explain),  because  the  bmly  'u  nitlior  diluted  in  place 
than  in  substance,  a*  aIi*o  is  the  ddatition  of  [wwdurs;  or 
whellier  the  body  itself  of  the  melals  he  really  dilated  in 
stihs1ai)(!e.  The  question  may  he  determined  by  the  folhiw- 
iug  L-xp«rrimeii1.  Weigh  quicksilver,  and  take  its  measure 
in  u  prism  ;  weigh  likewise  nqua^fortia.  and  take  its  measure 
in  tinolher  pri^ni:  llicn  diasulvi!  and  iucorporate  them  In  the 
aiurc-nK-ntiimed  manner;  aftcrnarda  weigh  the  in<.-4tr)iQnitc 
sulmtance,  and  put  il  likewise  into  the  two  priiime,  and  ace 
if  the  wfiglil  and  meai<ure  of  lite  com|)Odite  rightly  corre- 
epoiul  to  iho  weight  and  measure  of  the  eiinplus.  I  have  ^ 
selected  quicksilver  for  the  expenmcnt  bccauso,  aa  it  ia  dis-  M 
solved  without  lire,  there  h  Iea5  fear  of  waste. 

Obi^orvo  (hy  the  way)  whether  a  solution  of  quicksilver 
will  nut  bt'ur  up  very  heavy  xlonce,  and  perliaps  tin,  so  ns  to 
make  them  Itoat.  For  this  may  ttc  cullecte<l  frun  the  pni- 
pttrtlonii  of    the  6]>eciiic  gravilieif.       And  this  not  with  • 
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view  to  marvels  and  imposture,  but  to  tbv  mvcstigition  of 

tiic  nature  of  mixtures;  a»  will  appear  under  it4  own  title 

It  is  likewise  worth  obecrring  (though  it  doe*  not  relate  to 
tbe  pretteot  inquirj-)  that  all  utetaU,  thoii^Ii  a  good  deal  heavier 
ibau  iJie  vraten  in  which  tiiey  are  diiiwilved,  yt-t  in  thti  6ret  net 
of  diiumlution  rise  in  aiuall  grains  or  bubbles.  And  this  in  thu 
more  remarkable  because  wbcr«  fire  is  not  uacdj  as  in  qiuck- 
fiUvur,  the  fiuuiv  thin^  takes  {iloce. 

Speculation, 

The  tumult  in  the  parts  uf  tlie  body  during  the  disso- 
lutioD  causes  them  so  to  aMcnd.  For  in  a  Tiulent  corrosion 
iKidiea  are  souiewhat  impelled  by  a  load  luulion,  ns  we  oee 
in  a  small  pebble  of  gruvot,  wtiicb  being  placed  in  strong 
vinegar  by  the  side  of  the  vessel  (that  it  may  Hlide  more 
easily),  moves  Ixick wards  and  forwards  like  a  little  fiah. 
There  in  likewise  a  kiud  uf  stune  or  iutwil  which,  on  being 
put  into  vinegar,  mores  rcstleeely  abont,  and  runs  hither  and 
tliitber.  Ilut  bodies  that  mix  without  this  tiniiult  di>  uoL  (;u 
I  judge)  nee  without  being  shaken;  a6  sugar  settled  nt  the 
bott»m  of  water  dues  not  sweeten  the  topj  nor  does  »Qruil 
colour  ualcea  it  be  etimrd  and  agitated* 

Tratisilion. 

I  ifcST  onw  paM  on  tn  another  kiad  of  dilatations,  called 
likewise  (in  some  cases)  by  the  common  name  of  rlhxtrlHtiunit. 
This  is,  when  hudies  rush  tu  cmbraue  oilier  friendly  bodies, 
tuhi,  if  tbey  can,  open  tlii-'msetvM  to' receive  Ikcin.  But  ^lis 
n|>ening  is  not  made  with  tumult,  or  by  the  penetration  of  the 
coteriug  body  (ao  in  a<|ua-fortift),  but  ciuietly,  and  by  the  relax- 
ation of  the  receiving  body. 

TAe  tlistory. 

DILATATIONS   IIV   THE    EMItRACR   AND   MF.FTINO   OF    A 
FUIEN1>LV    BODY. 

1.  Sugar  and  some  gnma,  a^  gum-<Imgon,  infused  in  liquids, 
arc  melted.  For  they  reailily  relax  their  parts  (like  sponges) 
tu  receive  the  liquid, 
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3.  Paper,  llu«k  hitir,  wool,  and  porous  bodies  of  tUe  like 
iuitur«,  immersed  in  liquids  or  oUi«rniso  moiatened,  so  o\Kn 
thcmeetvce  u  to  become  iofter,  more  e&si\y  torn,  and  a#  iL 
were  rotten. 

3.  Sudden  joyB,  m  good  news,  tlie  eight  of  a  desiri'd  ivhjetr, 
and  the  like,  though  tlic-v  du  not  enibnu^e  the  ImhI^  but  oiil; 
the  iniaginntion,  y^%  wonctcrrnllf  dilate  the  spirits  of  uiuuimI^' 
and  sometimes  eudaiigcr  &  sudden  fainting  fit  or  death.     And 
imagination  protliicen  iiie  sanic  (.-(Toct  in  the  scxuul  jiotMion. 

iiijuiicunn.  Tftke  thought  about  iindiiig  the  incnNtnitim^  td 
special  substances.  For  it  aeema  possible  tliat  there  are 
liquidn  iLiid  ]kiI|K)  wbidi  have  eucli  eviupiitliy  with  certuiii 
budiea,  that  ou  thtir  ttpplicutiua  lh«y  will  rciKiilj-  iijii:u  their 
parte  and  gladly  take  them  in  ;  at  the  saiqe  time  intenc- 
rating  and  renewing  themselves  in  tlieir  juiee*).  For  Uiia 
beur.i  upiiQ  one  of  the  maffx/ifia  nalura ;  namely,  the  pos- 
sibility of  refreshing  and  iiouriAhingTrom  without  lite  mobt 
mdical  buiiiount  of  thiiigi<,  ac  in  flesh,  bonus,  membranes, 
womlrt,  and  the  like.  There  U  likewise,  even  in  lho)»e  thiugiA 
which  operate  by  reparation  and  penetration,  a  certain  *ym- 
patliy  and  coufurmity;  ha  aiiua-fortts  does  not  dissolve  gol 
nor  couuuou  nitru-muriaiic  ncid  silver. 
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Tmntition. 

I  HCST  now  pnss  on  to  dilatations  by  asyimilation  or 
veruon ;  that  i?,  when  the  superior  and  more  active  body 
Bubdue^  Uic  obedient,  obsequious  and  more  |Nk«tte  body,  su  u 
y  to  turn  it  directly  into  it*cli",  and  multiply  and  renew  itself 
from  it.  But  if  the  adeimilating  body  be  tiner  and  rarer  thiin 
that  niMimilntj^d,  it  ii<  manifest  that  this  a»;£iuiilation  cannot  take 
place  witliout  dllaUttion. 


The  lihtory. 


WLATATtONS  BT  ASSIMILATION,  OB  C0NVEB8I0M   INTO 
EAREB   HOST. 


I.  j\lr,  ea|)ecia][y  when  it  ia  agitated  (as  in  rind8),1iv1(8 
the  moi^iure  of  the  earth,  preys  upon  it,  and  turoa  tl  ti 
iu-«lf. 


» 
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2.  The  process  of  dcinocation  in  wuudfl,  plantit,  and  eurJi  like 
tangible  bodies  that  arc  not  very  hanl  or  obstinate,  is  performeil 
by  ttie  depredation  uf  Uio  Bir,  wbicb  druns  and  micka  out  tlie 
cpirit  io  the  bod;r.  and  turns  it  ittto  ita  own  nibstaDcc  There- 
fore tfaU  i«  done  slowly  in  otij  and  fat  bodies,  because  tlicir 
.-ipirit  and  moisture  are  not  bo  like  the  substance  of  the  air. 

3.  The  ipirita  in  tangible  bodies  (Mich  a^  I  have  mentioned) 
prey  on  the  gnx^er  partA  of  the  body  in  whicb  they  arc  en- 
olotfed.  For  the  spirilH  which  are  next  tlie  air  obey  the  air  ilM'If 
and  go  forth  sutm;  but  thu»c  which  are  situated  deeper  in 
the  body  prey  upon  the  internal  parts  that  lie  near  theni,  gene- 
rate new  epirit  from  (hrm,  lake  that  spirit  into  themselves,  and 
in  the  eud  go  furth  with  it.  And  licuce  it  is  that  huch  biHlies 
lose  weight  by  age  and  time ;  fur  this  nontd  not  happen  nnless 
MMDC  part  not  pncuuitttic  were  gradually  tiirued  into  tliat  which 
ia  pneiuoatic.  For  the  apii-it  already  made  la  the  budy  doca 
not  add,  but  rather  diminiiihcs  weight. 

4.  M-iiiy  Bwelliugri  in  the  bodlea  of  animala  nrc  dispersed 
without  suppUTutiun  or  dldcliarge  of  matter,  by  in^cfi«iblc  pcr- 
npiratioD,  being  completely  turned  into  a  pneumatic  body,  and 
eecapin^. 

5.  Flutuleot  foods  engender  Tcntositie*,  their  juices  being 
turned  into  wind,  and  ewrnpe  by  eructJUions  and  the  like. 
They  Iikewii*e  stretch  and  gri]ie  the  internal  parts;  as  niso 
<:tM]d  and  approved  aliment  sometimes  doe8,  by  reason  of  the 
wcakncM  of  iJic  fuiictiomi. 

6.  In  all  bodies  that  lake  aliment,  when  the  part  nmtrii^hed 
is  rarer  than  the  nuuri^liment  (aa  the  spirit  and  blood  iii  the 
arteries  of  animals  arc  lighter  than  meat  and  drink),  it  uiuat 
needs  be  that  alimentation  induce!}  dilatation. 

7.  Of  nil  openings,  dilatations,  and  expansions,  the  greateet, 
»i  regards  tJie  proportion  of  the  body  before  and  aficr  dilata- 
tion, the  quickest,  and  the  one  performed  with  least  delay  and 
most  sudden  action,  is  the  dilatation  of  oily  and  influmiiiable  - 
bodies  iuto'flame  ;  for  tliis  Is  done  its  it  were  at  once  iind  with- 
out gradatJoiuu  And  it  is  plainly  (as  regards  the  succe»ioii  of 
(he  flame)  of  the  nature  of  aBsiuiilaliuus;  the  flauic;  umitiply- 
ing  it«elf  on  that  wluch  feeds  it. 

8.  But  the  most  [lotcnt  thing  in  this  kind,  not  with  regard 
to  quickoess  in  first  catrhinic  llaiiitt  (fur  gniipnwdcr  does  nut 
light  do  MMHi  ati  euljihur,  eiunphor,  or  iiaphtim)  but  with  regard 
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to  the  eucccasion  of  flame  once  caught,  and  the  ovcrcotmo;;  re- 
eUtancc,  is  tbat  cottibiDatiou  of  e2f>aaeiona  into  air  and  flAtne 
(of  which  I  spoke  of  before),  whicli  is  foimd  in  guopowdor ;  a» 
appears  in  guild  and  miucij. 

9.  Chemists  Hkewi.-<e  obHcr^'e  a  wry  violent  cxponstoa  of 
quicksilver  by  fire.  NaT,  gold  also,  when  vexed  and  confined, 
eometioiee  explodes  potently,  to  the  great  ditnger  of  the  worL- 
mea. 


Transitioa. 


\ 


I  uu^  nov  pass  on  to  lite  dictations  or  dietroctirms  a; 
Beparations  wlitL<h  arc  caused  not  by  any  appetite  in  tlio  body 
itself  which  \a  dilated,  but  by  the  violence  of  external  bodies, 
which,  as  their  motions  are  the  stronger,  force  another  body  to 
dilate  and  distract  itself.  Such  an  inquiry  belongs  properly  to 
the  title  of  the  Motion  of  Liberty ;  but  (na  in  tbc  oilier  owes) 
I  will  now  in<[uiro  Bomcthing  concerning  it,  though  sparingly 
and  britlty.  This  motion  is  commonly  of  two  kinds ;  firat,  tlte 
inotioQ  of  distraction  by  uKtcriial  force  ;  eecondly,  the  motion 
of  contraction  or  restitution  by  the  proper  motion  of  the  body; 
which  latter  motion,  though  it  belongs  to  condensation*,  yet  \b 
Eo  coiineetcd  witli  the  former,  that  it  is  more  convenient 
hnudle  it  here. 


The  ilittmf. 

DILATATIONS  OB  DIBTBACTION6  BT  EXTEBNAL  VIOLEKCB. 

1.  Wooden  staves  and  the  like  bear  «>me  degree  of  bending ; 
but  only  by  force.  Now  the  furce  draws  asunder  the  external 
parts  of  the  wood  in  tlie  place  where  it  is  bent,  and  comprcflttca 
the  inner  partfl.  If  thia  force  be  presently  remitted,  iho  sHck 
etartd  back  and  refitorea  ilsolf ;  but  if  it  be  kept  long  in  tJiat 
pi)t>itton  it  is  fix<:<l  in  it,  and  ^turls  back  no  otore. 

2.  There  is  a  simiiar  process  in  watches  (1  mean  those  whldi 
arc  moved  by  the  twisting  of  steel  springs),  whore  you  may  SM 
the  continuttl  and  gradual  elTorls  of  the  steel  to  re&ture  itself. 

3.  Cluth   and   thn  like  thrctul  inibstnnces  cnn  be  f^tretchml  to 
a  great  extent,  and  bound  back,  if  they  are  soon  let  go  ;  but  no^ 
eo  if  they  are  held  long.  H 

4.  'Hie  flej*h  which  rises  in  cupping-jrlawes  ia  not  a  swelling 
'tut  a  violent  extwiPioji  of  the  entire  tlejsli  by  atiracliun. 
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S.  Vtlwt  rarefaciioa  tbe  air  is  capable  of  (in  proportion  to 

the  riolctKC  naed)  may  be  ascertained  by  an  expt'riniont  of 

this  kind.    Tnke  a  <;lfti!e<egg  with  k  gmnl)  hole  in  it;  suck  out 

tbe  air  aa  muoh  a&  you  can ;   stop  the  hole  instantly  with  your 

6n^r,  ant]  nok  the  eg^  in  water  with  tJie  bole  still  stopped. 

Then  take  away  your  finger,  and  you  will  pee  that  the  ogg  will 

draw  in  aa  much  water  ft»  there  wits  air  sucked  out ;  in  order 

that  the  air  which  remained  may  recover  its  former  bulk,  from 

which  it  bad  been  forcibly  dislmcted  and  extended.     Now  I 

rtmcmber  that  the  wiiter  tillml  ubuut  a  tenth  part  of  the  eg^. 

I  remember  likewise  that  (after  sucking  out  tbe  atr)  I  left  Uie 

r^  fur  a  whole  day  closed  up  with  wax,  to  eeo  if  during  that 

tiDH  (which  certainly  was  too  eliort  for  a  correct  experiment) 

Oit  dilated  air  could  be  fixed,  so  im  do  longer  to  core  about 

rutoring  itself,  aa  ii  tbe  cok  in  eticki;  and  clotb.     But  when 

the  wax  was  removed  the  water  entered  as  before ;  and  if  the 

e^  imttead  uf  boiug  put  in  water  liad  been  n]>[ilied  to  the  car, 

6cah  air  would  liavc  entered  with  a  hi&sing  uoise. 

8.  The  rarefnction  which  water  allows  of  may  [lerltaps  bo 
detected  in  tVu  way.  Take  a  pair  of  belloWiH ;  draw  in  as 
mncb  water  aa  the  hollow  of  the  bellowH  will  hold;  yet  do  not 
nu*e  ihe  liellows  to  their  full  height^  but  only  abmit  half  way. 
Tlien  atop  up  lliu  bellows,  yet  still  keep  raising  tliem  jrrndiialty ; 
and  you  will  nee  how  far  the  water  contained  witliiti  can  be 
dilate<L  Or  in  like  manner  draw  up  Kome  watwr  tliniugb  a 
pipe  ur  eyritigc;  tbcu  etop  up  tlie  liole>  and  keep  on  giiidually 
drawing  the  pietoo. 

SpeeulatioN. 

I  suspect  likewise  tliat  the  sfiltit  of  water  mlTcrit  some  dis- 
traetion  in  c<^)iigi-lauuii ;  but  the  principle  of  it  is  ipubtle.  Firnt, 
it  may  be  held  us  ocrtoiu  that  in  all  baking  (as  of  clay  into 
bricks  and  tiles,  of  bread,  and  the  like)  much  of  the  pncumatia 
part  of  the  body  exhales  nnd  esmpea  (as  I  shall  ghovtly  show)  ; 
and  hcoce  it  follows  that  tlie  gnwaer  purtu  must,  by  the  moliua 
of  ooDDCCtion  princii>ally  (for  there  ie  also  another  m»tion  of 
whicli  I  oui  tiot  now  eitenking),  contract  tliemsclveii.  For  tliu 
spirit  being  removed,  and  no  other  body  easily  training  en- 
trance, then,  to  prevent  a  caeuum  (as  they  fay),  tlic  fiarts  aiic- 
cted  to  the  place  which  was  previouely  occupied  by  the  spirits ; 
and  bcncc   llii«  luirdnc^  and  contraclion.     rreelirely  for 
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Mune  reason  it  Moms  to  follow  coatnirlwi&c  tluit  the  spirits 
muat  be  diatractcd  in  congelation.  For  th«  grof-scr  pane  are 
contracted  by  cold ;  and  therefore  Bomc  epAcc  ii  loft  dc^rtcd 
within  tlio  coaBnca  of  the  body;  wlicnce  it  fullowa  ttial  if 
no  other  body  enlur,  the  pru-exiiitinr^  B|iint  must,  by  the  mo- 
tion of  conncclion,  be  a*  much  ilistrnctcd  a*  the  grosser  pnrta 
nru  contracted.  ludoed  it  is  soua  in  ice,  tliat  the  body  becoiiica 
full  of  crackii  within,  and  cnLHtetl,  and  a  Httle  flwolleo;  sad 
that  the  ice  itself,  notwitli»lam1ing  the  remarkable  contraction 
of  it«  parts,  Id  (ill  tb«  whnli.-)  Uj^hler  tlian  watt-r  itself;  and  this 
may  be  jiutly  attributed  tu  the  dilatation  of  tlic  pncunuitic 
part 

Transition. 

I  MrsT  now  pa?9  on  to  dilatations  by  diflFii#ion«,  that  U,  wl 
that  which  hsis  been  heaped  up  and  accumulated  is  spread 
But  Ruch  ililatations  arc  in>  be  regarded  ax  pHeudo-HlUatatioi 
for  the  dilatation  in  in  the  position  of  the  piirto,  nat  in  the  miH' 
stance  of  the  bi«Jy.     For  the  body  rpninin^  of  the  same  dcn^'tj' 
of  subataucc,  but  ac^uin^  a  form  wider  iu  surfuce,  and  lei*  in 
depth. 

The  HittoTy. 
DILATATIONS   BT  Klf  FUSION. 

1.  nold  by  being  beaten  out  is  iuimcnBcly  dilated,  as  in 
gold-leaf;  so  likewise  by  b>c>ing  drawn  out,  as  in  inllver  win 
gilt;  for  the  gilding  i»  done  in  Ibc  maes,  before  it  is  drawn  o«t 

2.  Silver-leaf  ie  KkcwiiM:  uuide,  but  not  to  such  uo  exquisite 
fineness  as  gold.  The  other  metids  also  arc  dilated  by  bciag 
beaten  out  into  leaf  and  thin  plates. 

3.  Wax  and  the  like  are  presaed  and  mouhU-d  into  (hincoal& 

4.  A  drop  of  ink  in  n  pen  i^'  dilated  \<\  fonu  many  Ictleif  • 
OS  also  paints  and  varnish  are  dilated  by  a  pencil  or  brutilt. 

5.  A  small  quantity  of  saffron  coluurv  n  large  quantity  oT 
vat«r. 


TYaniitiotu 
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And  so  much  for  the  dllaiatiou^,  nireBtctions.  and  npcniogs 
of  bodies.     Ic  remains  now  to  inquire  with  a  like  diligence 
the  coutror)-  actionn,  thai  i.s  of  tlic  coiitnic-tiuus,  i-oudeiisnti 
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ftnd  clfwingB  ofbodicB.  Ami  thin  jtiat  I  hnve  ttii>uj;Iit  U  riglit 
lo  hnnillv  bjr  itacif,  the  rnUier  Uecauec  all  the  actiooji  therein 
*n  not  reciprocal;  hut  sonic  of  tlicm  arv  jicculiiir,  and  ri-<{uiro 
a  depuate  explanation.  And  even  when  thfj  corresjwnd  with 
the  otiior  as  op)»oaitcs,  yet  ihcy  arc  iavesti|^tod  aod  dlsooTcrod 
by  TcTy  different  oxponmcnta. 

llie  action  nf  dilatation  by  the  reception  of  another  body 
hu  its  reciprocal  in  llie  action  of  contrnction  hy  the  emission 
ar  expulBiOD  of  another  body ;  this  therefore  ia  to  be  inquired 
fint 

Th£  History. 

COITTEACTIOKS  BT  THE  EMISSION  OB  PUTTINO  AWJLT  OP  A 
nODT   RECF-IVED, 

I.  Consult  the  inataocea  of  dJlnlations  by  introception,  and 
oppuee  to  them  the  some  injtances  after  the  dilutiitions  lutro 
ottKided ;  I  mean  in  caacii  vrhcrc  «ubi>idcnce  can  take  place. 

3.  Pure  am]  perfect  metals,  though  vexed  and  altered  in 

various  ways,  as  in  subtirontions,  precipitations,  amalgamations, 

dissolutions,  calcinations,  and  the  like,  are  yet  (lu  the  nature  of 

does  not  agree  well  with  that  of  other  bodies)  commonly 

d  by  lire  nnd  ctu<tin^,  and  turned  into  the  eaine  kind  of 

bodyas  before.    But  this  comlcnsation  is  not  genuine,  becnii!«e  it 

K«ms  to  bo  nothing  eliie  tlisn  an  emission  and  exclusion  of  the 

Air  which  had  got  in,  or  of  the  waters  in  which  the  metnls  bad 

to  dissolved,  in  order  that  the  genuine  parts  of  the  body  of 

metal  may  ugain  unite;  yet  there  19  no  doubt  but  that  the 

body   occupies   far  Ie»  K]iacc   than   before;    only  it  doc»  not 

■ppear  to  be  comlenned  in  KtibatAncc.      And   this  pnirrr  of  the 

^pf  to  open  and  shut  is  mo^t  vigorous  in  metals.     Moreover, 

impure  metold,  inarca«tc«,  and  ure«  ore  in  like  manner  piirifu-il 

(the  homogeneous  parts  being  collected  by  the  fire,  nnd  thu 

linjftj  and  alloy  being  emitted  and  discharged).     For  all  [luro 

utMal  is  dcneer  and  heavier  than  impure. 

3.  But  it  tendi)  to  make  mctnU  more  condeimcd  if  they  tiro 

fused,  and  often  quem-hcd  in    watcn>;    whereby  they 

mo    more   bard   and  stubb'jni.       Wliellier  however  tlioir 

Weight  iacrca)«e!s   iu   ])ropi>rti(m    tn  tlieir  dimenaionii  has  not 

bithertn  been  ft^ccrtalncd.     Of  this  therefore  makn  expeiimenl. 

Anil  tbie  indunttion  is  alill  more  potently  performed  by  iVe- 

ucut  isolulions  and  TCtilorulionSf  tliiui  by  fiisioiu  and  (luench- 
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Wg9.     Inquire  likewise  in  w)iat  kind  or  luixttire 
iiicUiU  arc  niott  inchi rated. 

4,  Blfjthudd  have  been  (iiecoverod  to  mortUy  metals^ 
to  prevcut  them  whcu  melted  and  opened  from  being  flg:im 
restored.  This  is  best  seen  in  quicksiKer;  which,  if  il  lie 
l>eaten  up  strongly  with  a  lUtte  tur|iotitinej  saliva,  or  hiittcr,  la 
inortitied,  and  ac(|uire(t  an  avenion  and  dislike  to  be  restored  to 
ila  Ibrmcr  state. 

Injunction.         Inriuirc  diligently  concerning   the   mortifica- 

tioDB,  that  is,  the  hindninccft  to  realoratioa  in  all   metals. 

For  they  must  have  a  great  anlipailliy  to  tJiose  things  which 

prevent  them  from  unitiDg.     And  since  all  Tcstorarion  is  a 
^     kind  of  condensation,  a  knowledge  of  the  prevention  thereof 

will  folate  to  a  knowledge  of  the  form 


I 


7^  Wstaiy, 

To  the  dilatAtionft  by  the  expansion  of  the  native  spirit  there 
IB  pro[ii>rly  no  reciprocal  actinn ;  for  contraction  U  n  thing 
foreign  to  the  spirit,  which  ig  not  contracted,  except  when  It 
is  su'A'ocated  or  worked  n[>(in,  or  when  it  ^ratherd  itself  up  (like 
a  ram)  for  n  8trmigcr  dilatation.  Notwitlistiinding  it  will  bo 
convenient  here  to  eubetitute  that  action  wlucli  belongs  projioriy 
to  tile  grosser  parts,  but  ought  by  accident  to  be  imputed  to  thp. 
ioDAte  spirit ;  this  is,  when  by  (he  discharge  or  emission  of  the 
spirit  the  parts  ture  contracted  and  iodttruted.  Now  tbe  H|)irii 
Id  cmittiwl  either  in  coiiscipicncc  of  it«  own  agitation,  nr  from 
being  inyitcd  forth  by  the  ambient  air,  or  from  being  provoke 
oud  irritated  by  6re  or  heat. 


Speculation. 


jvoked 


Fire  or  heat  have  the  same  effect  on  the  attenuation  and 
emission  of  the  Rpirlt,  and  the  actions  trhioh  fallow  thereon,  as 
time  or  age.  But  age  by  it«e1f  is  only  a  stnge  or  tneasure  of 
motion;  and  tb.-refore  when  1  talk  of  age,  I  ni«au  a  virtue  and 
operation  compoAcd  of  the  agitation  of  tlie  native  spirit,  the  air 
ambicnti  and  the  mys  of  the  heavrnly  bodies.  But  tlien;  in  this 
difference,  that  fire  and  strong  heat  dilute  bwlles  at  once,  boih 
fitrongty  ami  Tistbly;  wbcrcad  age,  like  a  most  feeble  heat,  dllalri 
fbcin  gradually,  gently,  and  inrisibly;  for  thick  fumes  and  va- 
ptpurs  arc  visible,  but  perspirations  not  «0,  u  UDUuiifcet  in  i' 
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KeTcrlbeleee  the  atlcnuattoo  nnd  rarcfnction  of  bodice  b}*  n^e 

id  more  eiiblle  and  eif|uUite  than  bj  fire.     For  fire,  bjr  preci- 

|titatin^  tlic  action,  mnk«a  the  pneumatic  pnrt  in  the  body  lljr 

forth  rapidly;  occosionnlly  nlso  it  turns  the  prcjiarcd  moisture 

into  a  pneumatic  body,  and  tbon  emits  it;  whence  tlie  tangible 

]i«rt«  in  the  meiin  time  diligently  and  actively  c\ns^  up;  and 

thereby  hiy  lutuds  a^  it  wuro  ujkiii  ho  Kmall  (juaulity  of  the 

tpirit,  and  so  keep  and  detain  it.     But  age  does  not  urge  the 

poeitmatical  part  to  escape  at  once,  ae  8oon  as  it  baa  become 

pneuniatical ;    and    tbcrefurc    this    part    remaining    longer   in 

the  body  pnipares  gnulually  and  in  order  whatever  may  be 

digeeted   into  a  fine  substance;   the  pneiimnlic  body  alrraily 

fwmied  escaping  in  the  mean  lime  i|uictly  and  regularly  in 

vciy  email  quautilice,  eo  as  commonly  to  anticipate  and  as  it 

were  deceive  the  cont^tipation  of  the  tangible    parts.      Ilcncc 

it  ia  thai  in  dissolulton  by  w^c  there  id  at  tbc  lust  \cTy  little 

tangible  matter  fixed  and  rcmaiQia<;.     For  tbnt  rotten  po^rder 

whieh  remains  for  Ion;;  poriyds,  ns  the  relica  of  consumption 

(such  as  is  eomi;timc^  found  in  old  tomha  and  monumentK),  la 

indeed  almost  nothing,  and  more  minute  and  cxhnu!>ted  than 

any  ashes  miidc  by  fire.     For  ai*hert  have  likewise  a  juice, 

which  may  be  drnvrn  from  them,  and  turned  Into  ealts;  but 

thia  kind  of  powder  lias  non&     But  that  wbi(-b  coticcma  the 

preheat  infjuirj-,  and  for  the  sake  of  which  those  things  have 

been  »aid,  ia  thia;  it  la  certain  that  the  spirit  as  lon^;  as  it  ia 

detained   in   the   body  mclt«t  intcncrate^,    work:)    upon,   and 

umleniiiiiesi    the   tangible    parte;   hut  after   its  cmia^on  tho 

tangible  pai'ta  forthwith  contract  and  close  up. 

The  Ilittonj. 

COHTSACTIOKS  BT  THK  SHKINKING  OF   THE  GROSSEn  PARTS 
AFTEft   TIIK  C»I9SIUir  OF  lltE  MMRIT. 

1.  Id  aid  age  the  skins  of  animals  wrinkle,  and  the  membern 
dry. 

2.  Pears  and  applet  that  are  kept  long  gniher  wrinkles; 
and  nuta  are  so  contracted  as  not  to  fill  the  shell. 

3.  The  outer  rind  of  old  chrc&es  wriiiUlta  up.  Wood  iii 
beam's  pntits,  stakes  (especially  if  they  be  put  in  green)  becomes 
Bu  contracted  as  to  seporutc  and  gape.  The  tike  bappeiu  to 
bowlfl. 
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4.  The  cnrtii  in  nrcAt  droughts  ia  rent  oeundcr,  and  thi 
sui-fnco  becomes  ful]  of  crocks;  and  eometimcs  the««  cracks  g<] 
so  ileeii  as  to  causn  an  eruption  of  watera. 

AdmonKiia.  Lct  Qu  oQc  be  80  iille  M  to  ssy  ttiat  thi«  oon- 
trnction  in  droiigVils  U  nolliing  cUc  llian  a  consumption  i>f 
nioieture.  Fi>r  if  tlio  only  nclion  were  the  csca-pe  of  the 
tuoifiture  turned  into  opirit,  botlies  shuulJ  reninin  of  their 
fornier  bulk  and  dimension,  and  on);  become  hollnvr, 
puiuicc-stoiic  or  cork ;  but  not  be  locally  contracted 
ItMHiCned  in  tlieir  dimensions. 

5.  Clay  in  the  kiln  Is  wrought  into  bricks  and  tiles;  but  t( 
the  hent  be  atrotig,  an  in  die  middle  of  the  kiln,  some  part 
the  clay  I*  likewise  turucd  and  fuocd  into  glnsa. 

6.  Woud,  if  the  flame  be  smothered,  i»  turned  into  charcoal : 
wlilcli  is  a  matter  more  spongj"  and  light  than  wood  itself. 

7.  Must  uiutal?  set  iu  crucibles  among  hot  coab,  and  much 
more  in  a  revvrherutory  furaacc,arc  turned  luto  a  frluhlc  mutter 

id  rcrluccd  to  calcination. 

8.  Many  fo^siU  nod  metals,  and  some  vegetables,  are  vitrificii 
by  n  strong  fire. 

9.  All  bodies  rua^icd  too  much  turn  to  cinders,  u)d  ore  oor 
troctcd  into  narrower  dimcneiona. 

10.  Pfipor,  p!)rchmcnt,  linen,  »kins,  and  the  like,  are  notonl] 
wriiilck'd  in  parts  by  lire,  but  the  whole  body  twists,  curU,  and 
rolls  up. 

11.  Linoa  set  in  flame  and  then  presently  extinguished  it 
turned  into  a  rarefied  Rub«!tnnce  which  will  hardly  fliune,  bu| 
easily  catches  fire.  This  ia  the  tinder  which  we  use  to  raise 
Hntne. 

12.  Flit  bodies,  as  wax,  butter,  oil,  lurd,  and  the  like,  liccoma] 
imrclied,  full  of  sediment,  and  as  ii.  were  «moky,  by  lire. 

I^-   ^''g^<<  '""c  coiitnicteJ  by  fire,  and  change  tlicir  wlut«8  froG 
a  clear  to  an  opiKiue  whitciietM. 

14.  And  further,  if  the  in&idc  of  an  egg  be  throvm  into 
etronft  spirit  of  wine  it  is  pojiched  and  becomes  white.     And 
the  same  manner  bread  put  into  the  sjiirit  becomes  toast. 


Ol/Mrvaiioiu, 


^ 


1. 1  have  said  that  as  long  as  Ihc  spirit  ie  detained  in  the  hoflyp, 
if  it  be  excited  and  dilated  by  fire  and  heat,  ^o  long  it  agitat 
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itbclf.  cnJcavours  to  escape,  an<t  aol^iis,  iiilonerntea,  and  raclU 
'  the  tangible  parte ;  mntl  to  digest  and  siibdut;  tfac  pnrta  u  tba 
proper  work  of  the  spirit,  lint  af^er  tlio  spirit  has  found  ao 
exit  and  been  emitled,  liieu  tlic  work  of  the  parls.coiiKA  in; 
for  the«c  ttaviog.bccQ  vexed  bj  the  ejiirit  unit£  and  bind  lli'tn- 
•elvea  tt^^ber,  as  well  frotu  a  desire  of  connection  and  tuutusil 
contact  aa  from  liatred  of  motion  and  vexatioD.  And  hence 
follows  corlraction,  induration,  and  ttubbornnes*. 

2.  This  process  of  contraction  of  thu  parts  by  fire  has  ita 
dtmoet  degree  and  limit.  For  if  the  quantity  of  matter  be  so 
IcMMiened  by  the  violent  depredation  of  the  fire  that  the  pAria 
can  no  luiigor  bold  together,  then  they  separate  and  ai'e  turned 
to  ashes  and  calcination. 


TravtitioH. 

AxD  ao  mach  for  contractiuna  cnnsed  by  the  emission  of 
the  spirit  from  bodteii,  whether  it  be  emitted  by  age,  or  fire, 
or  potential  heat  But  recipruffll  to  the  action  of  dilutation 
by  actual  ext^rnnl  heat  is  the  action  of  cuntrnctiuii  by  actual 
eitemal  cold.  And  of  all  condcti^ationfl  thia  is  the  moat  proper 
and  f^nuine,  and  it  would  be  likewise  the  most  puwcrful  if  we 
had  here  on  the  Riirfacc  nf  the  eartli  aay  intt^nse  cold.  Hut 
oold  and  a  rcml-viion  of  heat  (for  I  have  thought  good  bere 
to  join  them  logctlier)  condense  some  things  iimply  without 
clianging  their  nature;  reritorc  (though  impcrtectiv)  eomc  tliat 
hare  been  rarefied ;  and  completely  change  and  transform  otiiera 
from  one  lutture  to  another  by  miraus  of  comlcnsation.  On  aU 
these  I  miut  DOW  propound  a  few  ohscrvations. 

CONTBACTIONS  OF   BOItlES  BV  ACTUAL   BXTERKAL   COLD. 

L  Air  in  a  thermometer  feels  the  degrees  both  of  heat  and 
cold.  In  winter  time  I  liuvc  placed  a  kiikd  of  cap  of  snow  upon 
tlie  head  of  tlic  glass,  which,  though  the  air  iteelf  vtas  at  thiit 
time  wintry  wid  sharp,  yet  flo  increased  the  oold  that  the  water 
ro«c  several  degreett  from  (he  contraction  of  the  air. 

3.  I  mentioned  before  thiit  the  air  in  tlie  glae£  was  dilated 
'  Mie  third  by  heat,  and  contracted  itself  as  much  on  a  remission 
of  the  heat. 

bifMiietiwt.  1.  It  i»  ]>]iiinly  worth  the  trial,  whether  air 
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(lilateil  hj  heat  can  bo  fixed  in  that  bulk,  so  tlint  it  shall  m 
labour  to  re«torcand  contract  it«etf.  Take  therefore  a  strong 
glasH  hikI  heat  It  Ktron^ly;  th(.'n  tightly  close  up  the  mouth  of 
it,  Kt  that  the  air  niny  not  be  able  to  ctmtract  itself;  leave  II 
some  days  so  closed  op;  then  put  it  in  IhLt  slate  into  water ; 
and  when  it  is  in  the  water  open  it  and  aee  how  much  water 
it  draws  iu,  and  whether  it  be  aa  much  as  it  would  have  be«iL, 
if  the  glass  had  been  at  once  put  into  water. 

2.  Likewise  observe  in  posaiof^  (though  it  rather  betoti 
to  the  title  of  Heat  and  Cold),  whether  air  so  strongly  dil 
and  fordbly  detained  retains  it4  heat  much  longer  than  it 
would  do  U'  the  moutli  of  the  glaj^s  had  bcou  left  op«D. 


l>e«iL_ 
otijsfl 

a«a 


1 


The  Ilistory. 

1.  The  stars  appear  larger  in  very  clear  and  cold  winter  nigh' 
than  in  clear  summer  ones.     This  is  principally  in  conscquen 
of  the   uolveraal  eondensaticn  of  the  air,  which  then  more 
inclines  to  the  nature  of  water;    for  all  thiogs  appear  mu 
larger  under  water. 

2.  Morning  dews  are,  no  doubt,  vapours  which  are  not  fiill; 
disnipatcd  and    turned    into    pure    air,   hut    hang    imperfectly 
niixed^  till  by  the  cold  of  night,  especially  in  whiit  is  called  the 
middle  region  of  the  (ur,  thcj  are  reflected  buck  and  coodcni 
into  water. 

3.  The  condensation  of  rain,  snow,  and  hail  is  in  like  mann 
Caused  by  the  cold  of  the  middle  region,  which  (for  the  m 
part)  c<^'ngeal8  vapours  higher  up  ihnn  dews.  But  here  two 
questions  meet  us  which  desen'e  diligeut  inquiry.  The  one  ia, 
whether  these  drops  are  congealed  and  condensed  as  they  fitU, 
or  whether  they  arc  first  collected  and  congregated  into  greater 
mnE«cs  of  wal«rs,  which  (by  reiison  of  Oicir  dislajicu  from  the 
earth)  hang  pendulous  in  tlic  air,  and  afterwards  being  by  wtme 
violence  nhaken,  break  and  split  them.4eiTe8  into  drops;  like 
some  water-spouts  iu  the  West  Indies,  which  fall  as  thickly 
and  suddenly  as  if  they  had  been  |»ourcd  out  of  Tesaelsi.  The 
other  is,  whether  not  only  vapours  (which  before  were  humour^ 
and  natere,  and  are  only  restored),  but  also  a  large  part  of  pure' 
and  perfect  air,  be  not  cougcaled,  completely  tranefonued,  and 
changed  into  roia  and  the  rest,  by  the  violent  and  intCDse  cold 
of  fbtiso  regions.    Of  ihie  I  will  stiortly  inquire. 
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4.  Id  (liHlillutJoiiB  moidture  ie  fint  cliaiigrd  into  Tapoura; 
ibcse  lieutg  Icfl  helpleM  after  removal  from  the  firr,  pressed 
tt^lher  by  Uie  sides  ufihe  Htill.ajid  sometimes  aoceleruU-il  by 
aa  infudion  ol'  cold  from  without,  n-sturc  ttiemsclvcii  again  iott) 
wolcr  ooJ  Uiiuid.  Such  is  a  familiar  itlutilratinn  of  deir  and 
rain. 

6.  Some  mctAllic  bodic^t  especially  quicksilver,  whcB  they 
arc  made  volatiU,  yet  luuteD  to  restore  tliemselves,  and  are 
grc-aily  diiightcd  if  they  fall  in  witli  a  aolid  and  mntorlatc  body. 
Therefore  they  easily  etick  and  easily  fall  oH';  bo  that  it  u 
ntnetimes  neceaaary  to  purinie  their  vnpoum  with  Are,  and  pnds 
them  on  from  one  6re  to  another,  by  n  regular  scries  of  rc- 
cdrera  of  Bre,  placed  at  some  diBlanee  from  one  iiQOlhpr  round 
the  TO«acI ;  leot  the  vapour  after  ascending,  and  being  some- 
what removed  from  the  fire,,  should  restore  itself  sooner  than  is 
expedient. 

6.  Tiling  wblcli  have  been  melted  by  fire,  after  a  retnis- 
»on  of  tlte  heat  are  again  condensed,  and  become  solid  as 
beibrc;  o»  metals,  fnt,  gnma,  and  the  like. 

7.  A  fleece  of  wool  by  King  long  on  thr  ground  guns 
weight;  which  could  not  be  unless  »omctliiiig  pncumaiic  were 
ooadensed  into  eoraoihing  ponderable. 

8.  In  ancient  times  sailors  u»cd  to  cover  tlie  aides  of  ships 
at  night  with  fleeces  of  wool  like  ooverlets  or  curtatoa,  bat  not 
M  u  to  touch  the  water;  and  in  the  morning  they  would 
■quMJte  out  of  tliem  fieeh  water  for  use  on  the  voyage.' 

9.  1  likewise  found,  by  an  pjiperiniont  which  1  mode,  that  by 
fastening  four  oimcee  of  wool  to  n  ri>pc,  nod  letting  it  down 
into  n  well  tw*nly-cight  fallioms  deep,  yet  «o  thai  it  did  not 
como  within  six  fntboma  of  the  water,  in  the  space  of  one  night 
the  wool  increased  five  ounces  and  one  dram  in  weight;  and 
regular  dropF  of  water  adhered  to  the  fxterior  of  the  wool,  so 
that  one  might  in  n  manner  wet  and  watJi  ooc'a  hands  with 
them.  This  experiment  I  repeated  several  times  ;  and  though 
the  weight  varied,  it  was  alwoys  conaidtrably  increased. 

10.  Stones,  as  nuu-bic  and  flinty  and  likcwiee  wooden  heanis 
(especially  when  painted  and  oiled)  manifestly  become  damp  on 
thaws,  and  in  eoulh  windA ;  so  that  tiicy  seem  to  atveat,  and 
you  nukj  wipe  drops  of  water  off  them. 


'  Pliny,  uxl  37. 
c  c  t 
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11.  In   wet  froflU  (cnlled  to  KngUnd  rtjnfs)  then  comu  ft 
dew  on  the  window-jmnes  in  houses;  nntl  this  more  on  th« 
inside  towards  the  room  than  on  the  out«ide  towardd  the  open    ' 
uir. 

12.  Breatli,  which  in  air  first  drawn  in  and  then  slightly 
mointened  by  a  brief  stay  in  the  cavity  of  the  lungs,  on  lookiog- 
gloiises  or  polUhed  bodies  (as  gems,  sword-bladcs.  and  the  \'\Vv), 
is  turned  into  a  roacid  substance,  which  is  soon  dissipated  like 
a  mist. 

13.  Linen  likewise  in  honse8(wliere  there  is  no  fire)  collectl 
damp,  m  as  to  steum  on  bvin^  pluucd  near  the  fire. 

14.  All  powders  close  ihut  up  in  cupboards  collect  datnpg 
■0  43  to  stick  together  and  become  like  clods. 

15.  The  origin  of  springs  and  fresh  waters  from  the  earth  id 
tuppoeed  to  be  the  caagulution  and  condensation  of  the  air  shut 
up  in  hollows  of  the  enrtli ;  espcciRlly  of  mountains. 

16.  Miflts  are  imperfect  condennatione  uf  the  air,  being  com- 
pounded of  a  very  large  portion  of  tar,  and  a  small  one  of 
watery  vapour.     In  winter  these  occur  on  a  change  of  weather 
ftom  froat  to  thaw,  or  vice  vcrtd,  !n  summer  and  spring  they    . 
are  caused  by  the  expnn»ion  of  the  dew.  ■ 

lajuntiitmi.  I .  Ab  the  convcrsion  of  iiir  into  water  woulil^ 
be  Tcry  UMiful,  all  ituttuiices  which  ti:^nd  thereto  should  be 
carefully  examined.  And  among  other  things  it  should  be 
determined  whether  the  exudations  of  marbles  and  the  like 
in  south  wind?  and  wet  weather  arc  mere  condeosattona  of 
the  air  reflected  by  the  hardneea  and  polished  surface  of  the 
stones,  like  brenth  on  a  mirror:  or  wliothtT  ihey  partake  at 
alt  of  tliL-  juice  ami  internal  puc;um»tic    subt<liuiee  of  the 


ttone. 


2.  Trial  may  he  made  by  laying  a  linen  cloth  or  piece  of 
wool  on  the  stone;  for  if  tlieu  aUo  the  stone  exudes,  the 
exudation  is  partly  owing  to  an  internal  cause. 


i 


1 


Spcmlalion. 

That  the  air  itself  in  the  upper  re^^ions  is  tiiratd  into  watepi 
is  a  necessary  conclusion  lirom  the  conservation  of  things.    For 
it  is  most  certain  that  the  moisture  of  the  sea  and  land  is  turned 
into  pure  air  after  it  has  by  time,  association,  and  a  plenary    , 
rarefaction  completely  thrown  off  the  nature  of  vapours.  Tbero-fl 
fore  if  there  were  no  reciprocation,  that  is,  if  the  air  in  '\tj  turn 
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V  were  oot  eotneliiiips  clianged  iiitu  water  aa  water  is  into  air, 
the  supply  of  vapoure,  which  remata  new  niid  iniiMrfLTilj- 
Boxxd,  would  not  be  mifficient  for  rains  and  shuwcPA  and  llic 
reiKwal  of  Bpeciea ;  but  there  would  be  intolerable  droughts, 
«<nfla^ratton,  violent  winda,  aod  swellioga  of  the  atr  from  the 

^  perpetual  mult))tlication  of  the  nir. 
17.  la  the  frcrezing  of  wntcr  the  whole  body  doe4  not 
diminiflh  la  wze^  but  rather  ewella.  Yet  there  b  a  manileot 
condensatinn  in  the  partii;  no  that  croclis  and  scpnrntion?  are 
•een  in  the  Uody  of  tlic  ice.  SomctiniC!*  likewlMJ  {jf  Uie  air  get 
b)  hair«  and  tlu-eads  and  Bowcre  gradually  appear.  But  ice 
&atts  in  wHtcr;  so  it  u  maaireet  that  the  condensation  is  not 
in  the  whole. 

16.  Wine  freezes  slower  than  water;    epliit  of  wine  not 
at  all. 
_        19.  Aqua-forttB  and  quicksilver,  I  bcUcre,  do  not  Ireeze. 
I      30.  Oil  and  fat  Ireeze  aod  arc  condcD«cd,  but  not  ao  as  to 
"    become  hard- 

121.  Frost  bioda  up  the  earth  and  makes  it  dry  and  hard. 
22.  The    poet  enye   of   the    northern    regions  that    bronse 
vcsmIs  crack  there,  and  robea  become  stiff.' 
23.  And  this  likewise  happens  iu  wooden  tables,  especially 
where  the  jtieces  are  glued  together. 
24.  Naila  nlm  are  naid  by  the  contraction  of  cold  to  fall  out 
of  walls. 
25.  The  bones  of  animals  become  more  brittle  iu  froat;  so 
that  at  such  times  they  are  more  easily  broken  and  more  hardly 
cured.     In  a  word,  all  hard  bodies  are  made  more  fragile  by 
cold, 
ft     26.  Waters  or  juices  are  manifestly  eondenaed  into  shining 
or  cryelalline  ttones ;  aa  may  be  seen  in  mjbterranean  cnrerns 
in  rocks,  where  drops  of  many  ^ihnpc^  (like  icicles),  but  fixed 
and  stony,  are  found  hanging,  having  been  congealed  in  their 
dow  and  graduul  fall.     But  whether  the  matter  of  them  he 
entirely  wnter  or  the  natural  juice  of  the  stone  (or  nt  tennt  a 
mixture  thereof)  is  doubtful ;  especially  a»  gems  and  crystals 
often  rise  and  grow  u[i  ou  biirc  rocko  (which  cannot  be  attri- 
buted to  water  adhering  to  thtrm),  and  do  not  fall  or  hang  down- 
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it  mayfl 


S7.  Clay  M  nmnifc^^tly  condensetl  into  stone;  as  appears  in 
certnin  large  stones  made  up  of  Kiimll  pebble*,  whu'h  are  giucti 
together  in  the  internticei*  of  tUe  p<?l)ljli?a  by  a  elouy  loaltcr 
well  polished,  and  an  han)  an  the  pebbles  theaiwlvot<.  But  tlit 
condenimtioii  dues  not  seem  t«  be  cuiu>c>d  by  the  cold  nf  tli( 
OHrlh,  but  by  tu<«iianuliuii,  whvreuf  I  will  fipeak  presently. 

2S.  There  are  ^oinc^  water.*  which  condense  wood  and  (s 

the;  Bay)  slmvr*  atid  the  tike  into  a  ston;  matter,  so  itiat  th«1 

port  of  ibf  body  which  is  under  water  is  stone,  and  tlie  part 

abore  remains  wood,  and  nil  in  the   same  l>uJy.      And  thiH  I 

have  myself  aecn.     Inquire  more  carefully  into  this,  aa  it 

slicd  u  considerable  light  od  the  practical  |>nrt  of  condensatii. 

Injunction.  ft  ifi  (irobablc   that  metallic  watcrft,  by 

of  tlie  density  which  they  have  contracted  from  metaU,  may 

have  ft  petrifying  nstuTC-      Make  trial  of  this  hy  straws, 

thick  leave?,  wood,  and  the  like.     But  I  judge   that  you 

should  take  ihnoe  metallic  waters  which  are  made  by  frequent 

washing  nnd  quenching  rather  than  hv  Boliitinn  of  metals, 

lest  tlic  etroiig  aud  coiTosiro  waters  sliould  hinder  condensa- 

tkm.  I 

29.  In  Cliiua  Oiey  make  artlfiuml  aiiucH  of  porccliuD  hy 
tmrying  (ucvcrol  fathnmn  d(?rp)  a  certain  msES  of  proper  and 
prepared  cemcut ;  which  after  lying  buried  for  ab^.ut  forty 
yeurs  ia  turned  into  porcelain.  And  these  minea  are  transmitted 
a«  an  inheritance  from  father  to  son.' 

30.  I  bnvc  heard  as  an  approved  fuel  that  au  egg  which  had 
long  lain  at  the  bottom  of  a  must  waa  found  eomplttely  turned 
into  «tone,  with  the  colours  of  the  white,  yolk,  and  shell  perfect 
and  distinct;  hut  the  shell  vtsus  broken  in  diOerent  plaees,  aud 
sliiiiing  in  small  grains. 

31.  I  ha\e  often  heard  of  the  conversion  of  the  white  of  an 
egg  into  a  siony  matter ;  hut  I  cannot  speak  for  the  truth  o. 
the  thing  or  the  manner  of  doing  it. 

32.  It  ie  certain  tJiat  flame  when  it  is  extinguished  is  tumi 
into  something  ;  namely,  an  afler-fumc.  whicli  i^  it^telf  turned 
into  soot.  But  a  more  careful  inquiry  should  he  made  concern- 
ing tbe  flames  of  s]>irlt  of  wine  and  each  like  exUaUtions,  to 
see  into  what  kind  of  body  ihey  are  eoudenscd,  and  wKat  is 
their  aficr-exhaUiion.  For  it  doe«  not  nppcfir  to  be  futiginoiUi 
as  in  flumes  froiu  oily  bodiet*. 

•  H«rro  Fulo,  II.  77, 
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Trattfitiim. 

Ako  90  much  for  tlie  conLractions  of  bodies  by  natunl  cold^ 
whether  it  be  in  tbe  air,  or  in  watrrg  and  liquids,  or  in  flimc ; 
and  likcwUc  whether  it  be  a  eimplc  cuntraction,  or  a  restora- 
tinn,  or  a  coagulatjou  «nil  converHion.  Next  comes  the  aetion 
which  U  opposed  to  dilatation  by  potential  heat ;  namely',  con> 
tnutioa  hy  potential  cold. 

The  nintojy. 

C0NTBACTI0S9  OF  BOPILS   EV    POTENTIAL  COLD. 

1.  Ab  the  modicioa]  tables  of  secondary  qualities  are  to  be 
cooaulted  fur  the  inquiry  of  potential  lit-at,  »o  iu  tike  manner 
ire  they  to  be  consulted  for  that  of  ]H)tentia]  cold.  And  in 
them  especial  notice  ia  to  be  taken  of  astringency,  repercu»ion, 
oiistrurtion,  inspissation,  and  stupefaction. 

2.  Opiiiui,  henbane,  lieinlock,  ui^htoluirde,  mandrake,  nnd  tlifi 
like  narootici!  mauifcstly  condense  the  spirits  of  animals,  turn 
them  into  tbcmBelves,  choke,  and  deprive  them  of  motioi:. 
But  make  trial  whether  they  hare  any  effect  upon  dead  bodies, 
by  steeping  flesh  in  their  juic«*  (to  see  if  any  blaeknces  or 
gangrene  be  produced) ;  or  hy  steeping  seeds  and  kerneU 
therein  (to  see  if  it  will  kill  them,  and  stop  their  growing);  or 
by  smearing  the  (op  of  a  theraiomcter  on  the  Inside  with  their 
juicea  (to  see  if  they  in  any  way  contract  the  air). 

3.  In  the  West  Indies  there  are  found,  even  In  sandy  deserts 
and  very  dry  places,  large  canes,  which  at  every  joint  or 
knuckle  yield  a  good  supply  of  frc»h  water,  to  the  great  con- 
TcnicDCC  of  travellers,' 

4.  They  say  that  In  one  either  of  the  Azores  or  the  Canary 
Islands  there  is  a  tree  from  which  water  perpetually  dropa, 
tod  further,  that  a  dewy  cloud  is  always  hniigiug  over  it.*  Now 
it  would  be  worth  knowing  whether  there  be  found  io  any 
vegetable  a  potential  coldness  siifhcient  lo  condense  air  into 
water.  Miike  diligent  Inquiry  ihcrefure  of  lliia.  But  I  rather 
think  that  these  are  only  the  jointed  canes  whereof  I  spoke. 

d.  Upon  the  leaven  of  some  trees  (as  the  nnk)  which  are  of 

texture,  and  do  not  i<uck  in  or  reiuiu  moisture,  there  are 

with  us,  especially  in  the  month  of  May,  sweet  dews  like 

'  Ibid.  Iv,  MM,     Tb«  IslMDd  t*  r<rn>. 
0*4 
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manna,  ca1]e<l  honey-dews ;  but  whether  there  be  any  potrer  a 
concoctJon  in  th«  leaves,  or  whether  it  tie  tiiat  they  only  ea^I,' 
receive  anil  retoin  t]ie  dew,  dues  not  appear. 

6.  There  U  sicarce  nny  botly  in  which  jwtcnlial  cold  i»  » 
canaptcuoiid  na  nllre.  For  tu  spices  ADd  other  bodies  have  ; 
heat  perceptible  to  th'C  tongue  or  palate  (though  nut  to  ihi 
touch),  so  likewise  nitre  haaa  cold  perceptible  to  the  tongue  d 
jialatc,  grt-ater  than  tlmt  of  houee-lcek  or  any  of  the  coldce 
plants.  Tlii-rcfore  nitre  aeeias  a  fit  subject  to  try  the  rirtue  o 
potential  cold.    On  thia  point  take  tho  iullowlng  iajunction:  — 

Injunction-  Take  a  small  bladder  of  as  fiuo  a  akin  a?  pnft 
tiblc.  Inflate  it  and  tic  it  up;  etocp  it  in  nitre  for  Botn> 
daya;  then  tnke  it  out  and  look  if  the  bladder  be  at  al 
shrunk.  If  it  be  so,  you  may  know  that  the  cold  of  thi 
nitre  hta  contracted  the  air.  Make  the  iinnic  expi^nmcnt  bj 
steeping  the  bladder  in  quicksilver,  lliu  blaJder  should  b< 
held  fnst  by  a  stiing,  to  keep  it  down  without  prciusing  It,  ■ 

7.  Take  an  ointuient  of  roftca  or  Itie  like,  and  poor  60in< 
vitiegar  into  it;  to  fur  from  the  vinegar  niakinfr  the  ointmen 
more  ljq^uid>  it  will  on  the  contrary  nmkc  il  tuorc  hard  out 
■olid. 

Transition. 

To  the  action  of  dilatation  by  embracing  in  opposed  "tf 
contraction  by  flight  and  antiperisluis.     For  &s  bodies  ojici 
themselves  on  every  side  to  such  as  are  pleanant  and  friendly 
to  them,  and  aJvanci^  to  meet  them,  an  when  they  full  in  witj 
Buch  oa  are  ixliiiti?  and  hoalile,  they  fly  (Void  them  on  all  ude 
and  compress  and  cotilract  themaclvea. 

T/ie  Jiittoty. 

THE  CONTBACTIONS  OF  BODIES  BT  FLIGHT    AKD 
A>IT1I>F.KI8TA61B. 

1.  The  heat  of  6ro  eecma  to  be  somewhat  eoodenstid 
antipcristasiff,  and  to  become  fiercer,  nn  in  frost. 

2.  On  the  other  hand,  in  the  torrid  zone  cold  aeems  to  bi 
mmewhat  condensed  by  antiii<-nslaais;  so  that  if  any  unt!  taki 
shdier  under  a  tree  fn)m  the  rays  of  the  sun,  he  inimediatcl) 
shivcni  with  cold.  ■ 

3.  ITiie  operation  of  contraction  by  antipcriftasis  is  altri- 
butedj  and  nul  altoyethcr  wrongly,  to  the  inidille  region  of 
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[iSr,  vhcn  the  nktun  of  cold  cotlccU  and  unit«d  iUcU,  avoiding 
^dii-ect  rays  of  the  sun  from  above,  and  the  reflected  rayt 
the  earth  belov.     And  hence  it  ie  that  there  nre  great 
MndeositioDs  ofralo,  snow,  bail,  and  the  like  in  tlioee  parts.' 

4.  It  mar  be  with  reason  doubted  whether  opium  and  nar- 
cotics produeo  gtupvfaetJon  by  potential  cold,  or  by  the  flight 
«f  the  spirite.  For  opium,  from  its  strong  einell,  lie  bitU-rucM, 
iutodorific  power,  and  other  vignn,  seem*  to  hare  hot  parla. 
But  BS  it  erait«  a  vapour  uiirrieudty  and  hateful  to  the  epirilf,  tt 
fata  th«m  to  flight  ou  all  sidea,  wherehj'  they  are  cuagulated 
nul  mJTocated. 

Transitioti. 
To  the  action  of  dilutiition  by  nssimiliition  and  conYersion 
into  a  rarer  body  is  opposed  the  action  of  contraction  by  ns- 
nmilatloD  and  conversion  into  a  denser  one.  I  mean  when  tlilB 
is  done  not  by  cold  either  actual  or  potential,  but  by  the  power 
of  a  more  active  body  to  multiply  itself  upon  one  that  i«  more 
paafliTe.  But  assimilation  to  a  dense  body  is  not  so  commoD, 
tnd  fur  lees  powerful  tlian  asumilation  to  a  rare  body ;  bccauae 
ilcnae  bodies  are  more  eluggieh  and  indolent  for  the  work  of 
Mcimilation  than  rare  bodie«. 

The  flutory. 

COKTKACTIONS  OF  BODIES  BY  ASSIMILATIOS  OB  COKVERSION 
INTO    A    DESaER    DODT. 

1.  I  obserred  above  that  clay  amidst  small  stones  is  con- 
densed into  a  Btony  matter, 

2.  The  sides  of  cAsltD  coiitlenee  the  lees  of  wine  into  tartar. 

3.  Teeth  condense  the  ihiuf^B  which  adhere  tu  them  from 
chewing  food,  and  the  moisture  of  the  mouth,  into  fcaleo, 
which  may  be  scraped  and  cut  off;  but  these  are  »s  hard  as 
the  teeth  them^Ives. 

4.  All  hard  nud  solid  bodicH  condense  some  part  of  the 
liquids  that  adhere  to  them  both  at  the  bottom  (where  they 
adhere  most)  and  aI»o  on  the  tides. 

5.  Whatever  aliments  ai'e  converted  into  a  body  denrar  than 
the  body  of  the  aliment  itself  (as  the  meat  and  driiik  of  ani- 
mald  are  converted  into  bone,  elcuU,  and  horn)  are  manifesny 
oondenscd  io  the  Assimilation. 


■  AriAU«kar.I.  13. 
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TVaMiVioit. 

To  ibe  action  of  Jitatation  by  external  violence,  either  with 
or  agaiiist  the  Jeeire  of  the  botly  dilated,  in  opponetl  the  action 
of  contraction  by  a  like  external  violenre,  when  bodiei^  are 
phiced  by  thuse  things  which  act  upon  them  under  the  necessity 
of  yielding  and  compressing  themselves. 


The  Histoiy. 

CONTRACTIONS     OP     BODIES     CAUSED     DT     EXTERNAL 
VIOLENCE. 

1.  Air  easily  bears  some    condensation    from    vtolenoe 
ezlernal    cotnpreDsion ;    but  it  does  not  endure  much ;  as 
tiliown  in  the  violent  force  of  wind;*  njid  In  earthquakes. 

2.  Take  a  wooden  bowl,  invert  it,  and  put  it  iuto  waterj 
forcing  it  down  perpendicularly  witJi  the  hand.  It  will  carry 
uir  with  it  down  to  the  very  bottom,  and  will  not  take  in 
any  water  except  a  little  about  the  vdj;ei>,  as  will  appnir  from 
the  colour  of  the  wetted  wood.  Now  just  so  much  and  no 
more  was  the  condensation  or  compression  of  the  air.  Thii 
was  remarkably  shown  in  the  invention  of  th«  diving-bell, 
vhich  waa  this.  A  large  concave  vessel  fill«d  with  air  waa 
pressed  down  into  the  water.  It  stood  on  three  feet,  made  of 
nicTuI,  and  tliick,  tlml  it  might  bo  better  sunk;  the  feet  being 
not  EO  high  as  a  umn.  When  the  divert  wanted  to  take  hrtath 
ihey  stooped,  put  their  heads  into  the  vessel,  and  breathed. 
By  ft  repetition  of  thin  process  they  continued  their  work  for 
sonic  time ;  till  the  air,  which  escaped  in  small  quantities 
ever)'  time  the  head  was  inserted  into  ihc  vessel,  was  diminisLhed 
almost  to  nothing. 

3.  You  may  nsccrtiun  and  calculate  the  atiiuunt  of  condcnaa- 
tinn  which  the  air  will  willingly  admit  of,  iii  this  way.  Take 
a  biisin  full  of  water ;  put  into  it  a  globule  of  nietjU,  or  a 
Etone,  which  will  settle  at  the  bottom.  Place  a  bowl  over 
this  globule,  either  made  of  metal  so  m  to  sink  of  itself,  or 
forced  down  with  the  hand.  If  the  globule  be  so  small  that 
the  air  will  willingly  admit  of  coDdenenlioii  enough  to  take  the 
globule  within  the  IhiwI,  it  will  condense  itself  quiclly,  and 
'here  will  be  no  other  motion ;  but   if  the  globule  be  larger 
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than  llie  air  can  well  bear,  the  air  will  re«i«t,  r&iee  up  one  ude 
attke  hovr],  arid  escape  in  bubblet. 

4.  Yuu  will  likewise  oce  fnim  llio  cumpression  of  a  bladder 
how  far  it  may  be  a^mprnwed  witliout  bursting  ;  or  again  from 
I  pur  of  bellowe,  firsi  opened  and  tben  eenled  up;  the  valve 
laving  brcnBret  shut.  ^N'ithn^aiR'ct  to  the  c<>ii<l(;ii»i(ion  uf  water 
1  mude  the  loUoiving  oxperimrnt.  I  had  a  leaden  globe  tninJc, 
with  Ycr^  tliick  sidca,  and  a  scnall  hole  at  the  top.  Thia  glob« 
I  filled  with  water,  and  tJiea  Mldcred  up  the  hole  (m  I  rcmcm- 
ber)  with  metnl.  I  then  forcibly  coinprisitged  the  globe  at  the 
I  two  opposite  fiides,  fir^t  with  hamDier«  and  alYerwards  willi  n 
powerful  pressing-machine.  Now  when  this  flattening  had 
diiniuitfhcd  the  capucity  of  th«  glube  by  about  an  eighth  part, 
the  water,  whieh  Iiad  borne  so  much  condensation,  would  bear 
no  more;  the  water  admitted  of  no  greater  condensation  ;  but 
on  being  further  equeesed  and  coiupreM^ed  it  exuded  (iroin 
many  parts  of  the  nolid  ini-tal,  like  a  small  t^owcr. 

&.  All  violent  motion,  aa  they  call  it,  euch  ns  that  of 
buUcta  from  guns,  arrows,  spears,  machines,  and  many  other 
things,  i»  produced  by  the  prctrmatural  comprcwiion  of  bodies 
aod  their  efTortd  to  restore  lliemsclvea;  which,  when  they  ennnot 
do  on  the  inBtant,  they  shift  their  place.  For  solid  things, 
especially  if  they  arc  hard,  submit  very  unwillingly  to  further 
oompreftsion.  But  the  inquiry  of  t}ii8  matter  I  refer  to  the 
title  of  Motion  of  Liberty.  For,  ag  I  have  oflen  staid,  tho 
present  title  of  Donw  and  Kare  only  gleans  the  cars,  and  doe* 
not  reap  the  crop. 

6.  The  more  rarpfipd  bwlies  are,  the  mnre  easily  do  they  con- 
tract themselvea  at  firnt;  but  if  they  be  compreiwed  beyond 
their  liniit«,  the  more  powerfully  do  they  restore  themBclves,  as 
is  shown  in  flame  and  coiitincd  air. 

7.  Flame  simply  rompressed  (thongh  it  be  without  a  blast, 
as  in  gunpowder)  is  yet  made  more  furious  ;  a?  may  be  seen  in 
revcrlwratory  furnacea,  where  the  flame  ia  checked,  confined, 
repelled,  and  curved. 

ajidhioc.  To  dilatation  by  diliiision  no  reciprocal  action 

ia  oppOBcd;  because  bodies  difliieed  are  not  united  in  maaa 
again,  except  by  being  mnlied  together;  as  in  the  restoration 
of  metaUj  of  which  I  have  spoken  above. 
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Speculation. 

There  is  lUcowUc,  pcrbaps,  another  kind  of  cnntroctioQ  of 
bodies,  not  reciprocal,  but  positive  and  by  [ue\(.  For  I  judgu 
tliat  in  tbo  solution  of  bodicH  bv  liquidB,  an  iu  the  aulutina  of 
metala,  gums,  HUgar^  and  the  like,  the  body  U  to  a  certaii 
extent  received  inlo  the  liquul :  mid  yet  the  liquid  is  not 
dilated  or  expanded  in  pntportinn  to  the  amount  of  hodj 
receive(L  And  if  thift  is  the  ca^e,  there  must  be  eome  condenea* 
tion,  for  there  Is  more  body  in  the  same  spBcc.  Certainly  in  the 
solution  of  metals,  if  the  water  has  once  received  u  much  as  i 
will  bear,  it  dissolvee  no  more,  and  haa  no  further  operatii 
Now  thiij  coDdvuantioD  (if  there  be  any  such)  I  may  call 
traction  of  loJies  by  eaturation. 

ii^unct<»is.  Compress  aehea  as  cloee  as  you  can,  and  po' 

water  upon  thero;  and  observe  carefully  how  much  less  they 

arc  in  bulk,  after  they  have  taken  in  the  water,  tliitu  the; 

were  before  when  mixed  with  air. 


ObservaticnM. 


The  effiracnts  of  the  dilatation  of  bodies,  as  r«rcaled  in  th« 
foregoing  inquiry,  are  nine  in  number.  1.  Reception  vlthie, 
or  admi&eion  of  a  foreign  body.  2.  Expansion,  natural  or  pro- 
ferDatural,  of  the  native  spirit.  3.  Fire  or  external  actual  heat; 
or  even  remii>»ion  of  cold.  4.  External  potential  heat,  or 
auxiliary  npirltfl.  6,  Liberation  of  the  itpirits  fnim  the  bonds 
of  the  part&  6.  Atoimilalion  by  the  predominance  of  a  rarer 
body  which  is  more  active.  7.  Embracing,  or  going  to  tne«t 
a  friendly  body.     8.  Distraction    through   external    violence. 

f-9.  Ditfueion  or  levelling  of  the  purt«. 

"  The  eflicient«  of  the  contraction  of  bodiefl  are  eight.  1.  Kx- 
clueion  or  dcpoflition  of  the  body  received.  S.  Shrinking  or 
conlractiun  of  the  part«  adcr  the  cmit!ai«a  of  tlie  spirit.  3. 
,Kxtem&]  actual  cold,  or  eroo  remission  of  heat,  4.  External 
jiotential  cold.  6.  Flight  and  antiperistasi*.  6.  Assinilhition 
by  the  predominance  of  a  denser  body  n-hii*h  is  more  active. 
7.  Compression  by  external  violence.  B.  SuturatioD,  provided 
such  a  thin^  be. 
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The  aetiotw  of  (l!Iatation  by  the  native  (pirit,  by  liWralion 
at  the  Bpirits,  and  by  diBusion ;  and  ajrain,  ihv  actions  of  con- 
traction by  sstringency ;  arc  octionfl  wiUiout  reciprocals.  The 
other  aetione  are  rtciproca]. 

DilntatioQS  by  reception  within,  and  by  difTusion,  are  paeudo-  ' 
dil&tfttions;  as  likewise  contnicliun^  hr  kxcIumhh  are  p^sudo* 
coDlraclions.     For  they  arc  in  placv,  not  to  »ubetancc.  ' 

Exp{ui»ion  by  lire  or  heat  without  8C]>aration  is  the  eioiplcst 
of  all.  This  t«ko!^  place  in  a  pure  pneumatic  body,  aa  air, 
trtw^re  nothing  exhales  and  nothing  settle!,  but  there  \»  a  mere 
dilatation,  nnd  that  with  n  considerable  iucrcaeo  of  expnnsion 
and  bulk.  Whetht-r  iherv  be  a.nything  like  tlits  in  flitme;  that 
is,  whether  flame  after  the  expansion  of  the  RrAt  kindling  (which 
i*  great)  being  now  made  flame  (where  there  is  great  eagernega 
of  circumambient  biidies)  expand  itjsclf  still  further;  is  difficult 
to  ascertain,  by  reason  of  !l«  quick  and  momentary  extinction; 
but  of  (his  I  will  inquire  in  the  title  respecting  Flame.  Next 
to  this  dilatatiuD  (in  point  of  simplicity)  is  the  expansion 
which  takes  phice  in  the  melting  of  metnls,  or  in  the  snften- 
ing  of  iron  and  was,  and  the  like,  for  a  time,  before  miythiug 
becomes  volatile  and  is  emitted.  But  this  dilatation  is  secret, 
and  takes  place  within  tlie  confiaes  of  the  integral  body, 
without  vi»ibly  changing  or  increJising  ita  bulk.  But  as  noon 
»s  anything  begins  to  escape  in  any  body,  then  the  actions 
become  complicated,  partly  rarefying,  partly  contmcling;  «o 
tJtat  those  contrary  actions  of  fira,  whiuli  are  commouly 
obsen'ed. 


b 


At  the  same  fire  wbicb  makes  tbe  nofl  c\\j  Iinril 
Hake*  bud  wnx  soft, ' 


ftfc  hsftcd  on  this;  that  in  the  one  the  spirit  is  emitted,  in  the 
other  it  Ih  detained. 

The  coodcDsntion  which  is  caused  by  fire,  though  not  a 
pneudo-coudcuBution  (for  it  is  substantial),  is  yet  rather  a  con- 
densation of  the  parts  than  of  tlie  whulc.  For  oertaiuty  tlie 
grosser  parts  are  contracted;  yet  so  that  the  whole  body  is 
rendered  more  hollow  and  porous,  and  ofleiie  weight. 


»  Vlrj.  Eclog.  «Hi.  so.:  — 

Littua  M  blc  duTTtcti,  «t  tuct  ttt  cen  tlqiindw 
[Ibo  tcdemiiiie  Igol. 
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%^     1 ,  Ttie  mm  of  matter  in  the  imiver»c  is  always  the  samft 
and  there  ia  do  Dperatioo  either  from  nothing  or  to  nothing. 
2.  Of  this  matter  there  is  more  in  some   bodie4,  lesa 
others,  in  the  same  space. 

^  3.  Ahundani-c  nnd  scnrcity  of  matter  coDstituta  the  notio 
of  dense  nml  rare,  rightly  understood. 

4.  There  is  n  limit  of  deusc  Hud  rare  whiuh  cannot  be  pasxi 
but  not  in  any  body  known  to  us. 

5.  There  ia  no  raciium  in  nature,  either  collected  or  int 
/  tperaed. 

6.  Within  the  bounds  of  dense  and  rare  tliere  is  a  fold 
matter,  by  which  it  folds  and  unfolds  ituulf  witliout  creating 
vacuum. 

7.  Tlic  diffl-rcnccs  of  dense  and  rare  in  known  tangible 
bndicft  do  not  much  excocd  the  pi-oportions  of  32  to  1. 

8.  The  diDcrence  between  the  rarest  tangible  body  and  t 
densest  pncumntic  body  ia  100  to  1,  and  more. 

9.  Flame  is  rarer  than  air,  oil  than  water. 

10.  Ftamc  is  not  rarefied  air,  nor  oil  rarefied  water;  but 
they  are  plainly  heterogeneous  bodies,  and  not  very  fricndJy. 

11.  Tlie  q>irits  of  vegelables  and  animals  are  breaths  ooni- 
pounded  of  an  airy  and  damy  pneumatic  body,  as  their  juice* 
arc  of  one  watery  and  oily. 

'    12.  Every  tangible  bndy  with  us  has  a  pneumatic  body  or 
spirit  nniled  and  inclosed  within  it. 

-  13.  Spirits,  such  as  those  of  vegetables  and  aaitiiaU,  are  n 
found    at   large  with   us,  but  attached  and  confined   in 
tangible  body. 

14.  Dcriav  and  rare  are  the  proper  cSecta  of  heat  and 
denao  of  heat,  rare  of  oold. 

16.  Heat  operates  on  pneumatic  bodies  by  simple  expanm 
.    16.  Heat  in  a  tnn^'iblc  body  performs  two  operations;  thi 
pncnmattc  part  il  always  dilate?,  but  the  grow  port  it  some- 
times eontracts,  Honiotinies  relaxes. 

1 7.  Now  the  rule  thereof  is  tJiiti ;  the  emission  of  the  spirit 
contrectti  and  indurates  the  body;  tlie  detention  of  the  spirit 
intenentes  and  melts  it 
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18.  ColliqunltoD  commences  with  Uio  «x{»uiflion  o!  tbe  pueu- 
malio  part  la  the  bcdy;  but  other  dtwolutionfi  commence  with 
the  expiinsion  of  the  grow  part,  setting  mt  Ubertj  the  operntjoii 
of  the  pneumatic. 

1!^.  Kext  to  heat  and  cold,  the  most  powerful  agenta  for 
rkrefacLtou  and  condensatloa  ar«  the  agreement  and  flight  of 
bodies. 

20.  Keatoration  after  violeQce  both  dilates  and  oondenses  in 
o|lpo^itioa  to  the  viulencf. 

21.  Assimilation  both  dilat««  and  coudeneefi,  according  as 
the  tiling  a^imilating  is  rarer  or  dcuaer  tlian  tbe  thing  assi- 
milnted. 

22.  Th«  rarer  bodies  are,  the  greater  is  both  the  dilatntion 
and  contraction  they  eubtnit  to  from  external  violence,  within 
certain  limits. 

23.  If  the  tension  or  pressure  of  a  rare  body  exceed  the 
bounds  of  endurance,  rare  bodies  free  and  restore  themBelves 
more  forcibly  than  denote  ones,  because  they  are  more  active. 

24.  Tbe  most  powerful  expansion  h  that  of  air  and  flame 
oniicd. 

i5.  Dilalattono  and  contractions  are  imperfect  when  resto- 
ration is  ciisy  and  at  hand. 

2R.  Dense  and  rare  huve  a  close  connection  with  heary  and 
light 

27.  Man  in  w-antHy  mpplird  with  the  menus  of  condensation, 
by  nuuon  of  the  want  of  jMjtcnt  cold. 

28.  Age  is  like  a  hunbent  fire,  and  performs  the  work  of 
heat,  but  more  finely. 

29.  Age  brings  bodies  oitbor  to  putrefaction  or  dryneBS, 


Desiderata  tttth  their  nearttt  ApproxlmatioRS. 

1.  Conversion  of  air  into  water. 

tirfittimtf»mt.  Springe  in  the  hollows  of  mountaiDS.  £ku- 
<Iation  of  stouce.  Dew  formed  by  the  breath.  The  fleece 
■upon  the  sidc-s  of  ships  (?).     "Watery  meteors,  and  the  like. 

2.  Increase  of  weight  in  nietaU. 

jfrnuimttmm.  Conveivion  of  iron  into  copper.  Increase  of 
lead  in  cellars  (?)l     Conversion  of  quicksilver  into  gold(!''). 
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3.  Petrifaction  of  earth  aod  other  vegetable  or  animal  aub- 
Btancea. 

■  Appnuimauim:  Petrifying  water.  Stones  made  up  of  an  in- 
cniBtatioD  of  small  pebbles.  Crystal  icicles  in  caves.  Stones 
in  the  kidneys,  bladder,  and  gall-bladder.     Scales  of  teeth. 

4.  Yartous  uses  of  the  motion  of  dilatation  and  contractii>D 
in  the  air  by  heat 

j/ipmimiuioni.  Thc  thermometcr.  Hero's  altar.  The 
musical  instrument  played  by  the  rays  of  the  snn.  The 
device  for  imitating  the  ebb  and  flow  of  the  sea  and  rivers. 

5.  Inteneration  of  the  members  of  animals  by  a  proportionate 
heat  and  detention  of  the  spirit. 

Apprwimaoa—.  Softeuing  of  iFoa.  Softening  of  wax.  All 
amalgamations.  This  pertains  to  the  renewal  of  youth;  for 
ail  moistening  besides  that  performed  by  the  detention  of 
the  native  spirit  seems  to  be  a  pseudo-inteneration,  and  of 
little  effect;  as  we  shall  see  under  its  own  title. 

AdmoBitioii.  Under  this  title  I  propose  few  desiderata  and 
reminders  about  practice ;  for  the  matter  is  so  general  and 
extensive,  that  it  is  more  adapted  to  inform  the  judgment 
than  to  instruct  practice. 
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INQUIRY  RESPECTING  THE    MAGNET. 


P-  inaf^net  attr&cu  powder  of  prepared  st«e],  suoh  as  is  used 
roedicincia,  itnd  likewise  steel  reduced  by  calcioatioD  to  A 
f  fine  black  powder,  as  strongly  as  crude  iron  filings  i  but 
le  of  iron^  which  is  an  artificial  rust  of  iron,  it  attmc-ts  more 
'\y  and  feebly.  If  liowever  tho  iron  be  dissolved  in  aqua- 
B,  and  Bome  drops  of  the  solution  bo  plaeed  on  a  dai  piece 
laM,  the  magnet  neither  drawn  out  the  iron  nor  attracts  the 
tr  in  which  it  U  dissolved, 
be  magnet  attracts  its  own  dust  la  the  same  way  as  iron 

8:  and  very  small    picneH  nt*  a  magnet  wilt  attract  one 
r,  so  lu  to  hang  in  thin  lines  like  needled. 
!ace  the  magnet  ai  audi  a  distance  from  the  iron  that  it 

not  attrart  it.  Put  between  them  a  cap  of  iron,  still 
ing  the  same  distance,  and  the  magnet  will  attract  the 
;  the  power  of  the  m^net  being  better  dilFuecd  through 
ron  than  through  the  medium  of  the  nir  alone. 

mo^et  put  into  aqua-fortie,  and  left  there  for  sevenl 
ii,  does  not  lose  its  power. 

magnet  rubbed  on  cloth  (as  we  do  with  amber),  or  on 
lier  maj^oel,  or  warmed  at  tlie  firc»  ia  not  iacrcaseJ  tu 
w. 

ae  magnet  has  much  more  virtue  than  another;  aiid  morc- 
if  it  be  touched  with  iron,  it  will  transmit  Its  virtue  lu  due 
ordon  to  the  amount  of  it;  the  virtue,  1  say,  not  only 
■tidty,  but  likewise  of  simple  attraction.      For  if  you 

■  strong  magnet  and  tonch  a  piece  of  iron  (say  a  kiiifu) 

it,  and  then  touch  another  knife  with  a  weaker  niagnet, 
will  ace  the  iron  touched  by  the  stronger  magnet  attract 
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a  greater  vrcight  of  iron  tlian  that  touched  by   the   veaker 
one. 

A  DiA^et  attracts  iron  at  an  equal  distance  through 
wafer,  wine,  and  oil. 

If  a  mngnet  or  its  powder  be  imiiicrsed  in  nqua-forli^  n 
anliition  nt  till  takes  place,  as  bappcnA  in  iron;  thuugh  th 
mngnet  ajtpeurs  tu  be  a  body  ofn  similnr  nubstADCe  to  iron. 

The  powder  of  the  mngoet  docs  not  attract  untouched  iron 
nor  touched  either ;  yet  tlic  powder  is  itiiclf  attracted  by  touchc 
iron,  and  sticlcA  to  it;  but  not  by  untouched.  So  that  tti  -^ 
powder  of  the  magnet  appears  to  retain  it*  pasave  virtue  i-^n 
eorne  degree,  but  not  ltd  autiYe. 

A  uccdlc  which,  laid  on  a  Hat  surface,  is  not  attracted  \*^ 
the  magnet  by  reason  of  lU  weight,  will,  if  placed  on  tl» « 
bottom  of  n  glnas  lumed  up,  eo  thnt  it  hangs  over  at  each  sid^, 
be  attracted  ;  a  fact  which  I  think  the  more  deserving  of  mtrs  • 
tion,  because  Roraething  of  this  kind  may  have  given  rise  "tA) 
the  idle  utory  thnt  ndnmant  binders  the  power  of  the  magne-f. 
For  place  a  needle  upuu  a  amall  piece  of  adamant  cut  into    a 
equate,  with  a  magnet  near,  but  not  near  enough  to  draw  St, 
yet  it  will  tremble.     But  this  trembling  is  not  the  prevention 
of  motion,  but  the  motion  itAclf. 

A  magnet  attracta  touched  iron  far  more  vigorously  th»n 
untouched  ;  eo  thnt  the  iron,  which  untouched  is  not  attracted 
nt  a  given  distaocc,  will,  if  toucht^d,  be  attracted  at  thrice  that 
distance 

No  iron  or  melaliic  matter  is  extracted  from  tlic  magnet  i>J 
fire,  or  any  known  means  of  separation. 

A  magnet  is  not  dii^olvod  in  nitre-muriatic  acid  any  more 
than  in  ai^ua-fortia. 

A  magnet  put  into  a  crucible,  yet  without  any  flame,  ** 
diniini^cd  much  la  weight,  and  immenaely  in  ponrcr,  so  ** 
ecaroe  to  attract  iron. 

A  mngnet  hardly  t«m.i  liquid,  but  yet  it  changes  its  Attp^ 
a  little,  and  becomes  red  hot  as  iron. 

A  magnet  bunit  whole  retains  its  passire  power,  so  as  t^ 
cling  to  another  msignct;  but  almost  losce  ita  active  power  « 
attracting  iron. 

A  magnet  burnt  in  a  crucible  cmita  a  fume,  though  it  be 
ij  visible,  which  will  iKimcwhat  whiten  a  sheet  of  bit!' 
as  likewise  do  met 


-INQUISITIO   D£   UAGNETE."  405 

A  magnet  in  the  procesa  of  burning  penetrates  through  the 
crucible,  and  that  too  whether  it  be  broken  outside  or  inside, 
irhich  makee  it  shine  with  brilliancy. 

All  agree  that  if  a  magnet  be  burned  to  such  an  extent  as  to 
throw  out  a  lurid  and  sulphureous  flame  it  entirely  loees  its 
virtue,  and  never  afterwards  recovers  it,  though  it  be  cooled 
in  a  poEution  south  and  north ;  an  operation  which  gives  virtue 
to  bricks,  and  renews  the  power  of  magnets  not  completely 
burnt. 

An  experiment  has  been  made  with  magnetised  iron,  and 
likewise  with  the  magnet  itself,  placed  on  the  top  of  St.  Paul's 
in  London  (one  of  the  highest  churches  in  Europe),  to  see 
whether  their  attractive  power  was  diminished  in  consequence 
of  their  distance  from  the  ground;  but  there  was  no  difference 
at  all. 
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I.  The  Table  of  Prtttne*. 

IBEVE  first,  nil  bodies  uf  ererjr  kind  which  generate  tiglit; 
stare,  fiery  meleors,  flame,  wood,  inctaltf,  and  otiicr  bodieii 
■jpiitcd,  «u<;ar  iq  acrapiog  aad  breaking,  the  glowworm,  ejiray 
of  saJt-watcr  beaten  and  thrown  about,  the  eyes  of  3ome 
laimaU,  eome  kinds  of  rott«a  w^mhI,  a  great  mosii  of  snow. 
The  air  {Ue\f  may  pcrhnp  have  a  feeble  light  suited  tu  tba  cyM 
of  those  animals  which  see  at  nigiit.  Iron  iiud  tin  when  put 
into  aqua-fortiis  for  solution  boil  up,  and  without  any  fire  con- 
ceive a  strong  beat  j  but  whether  they  eiiiit  any  light  ia  a  point 
for  inquiry.  The  oil  of  la[tt]iti  .•i]>arklcH  in  hard  frosta;  on  a 
clear  night  a  feeble  light  is  sometinieR  visible  about  a  swcatiitg 
liorse ;  and  aometinicii  likewise,  thuujih  seldom,  about  nien'n 
hair,  in  the  abai>c  of  a  small  lambent  flame ;  aa  hap|)cncd  to 
Lucius  Marciuifi  in  Spain.'  A  woman's  stomacher  was  lately 
obnervt«l  to  shiuc,  but  only  on  bviug  rubbed  ;  lliid  however  had 
been  dyed  green,  a  dye  in  which  alum  ip  an  ingredient,  owl  it 
clightly  cruckled  while  it  glittered.  Inquire  wlicthor  alum 
glittcn)  on  being  8Cni|ied  or  broken ;  but  I  auppl>f^;  it  requires 
a  atrangcr  rraclurc  tlutn  sugar,  ai<  being  a  more  stubborn  body. 
Home  etockin;^  have  been  observed  to  shine  on  being  pulled 
oHj  eitlicr  from  aweat  or  alum  dye.     Other  instances. 

II.  The  Table  af  Absnee  in  the  ««/  Decree. 

Observe  likewise  what  those  bodies  are  which  do  not  emit 
ligbt>  and  yet  have  a  great  resemblance  to  tho«e  which  do. 
Boiling  water  gives  no  tight ;  neither  does  air  though  violently 

'  Uff,  ur.  30. 
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heated.     Mirrors  nnd  diamonds,  which  reflect  liglit  eo  wondcr- 
filllr,  give  none  of  their  own.     Other  inetanoee.  I 

Observe  likcwwe  accurately  in  this  kind  of  inetnnceiit  re*[MJet-' 
ing  those  that  nre  migratory,  tlmt  i^,  where  light  i*  present  ami 
alwcnt,  «  it  were  in  pnasing.     An  ignited  coal  gives  ligli 
hilt  if  it  be  ^trun^ly  compreased  it  at  onc«    lunes  it.      11 
crf«lnllinc  moisture  of  the  glowirnrm,  at  the  death  of  thai 
worm,  though  brokcu  and  divided  into  partu,  retains  its  ligb 
for  a  ehort  lime  :  hut  this  boou  dica  away.     OtJicr  laatancea. 


III.  The  Table  of  D^rett. 

Observe  the  ditfcreot  inlcneities  otid  vibrations  of  difTerent 
kiudx  of  light.  The  6ame  of  wood  emits  a  strong  light;  the 
flame  of  npint  of  wine  a  weaker ;  tlic  flame  uf  eoaJii  thoroughly 
ignited  one  very  dusky  and  hardly  visible.     Other  inetaoccs. 

IV.  Colonrs  of  Light. 

Observe  couccrulng  the  colours  of  light,  what  kinds 
are,  and  what  not.  Some  of  the  stars  are  white,  eome  bright,^ 
«omc  reddish,  and  »omc  IcadM-oloured.  Common  flame*  are 
generally  wfrron-coloured,  and  among  them  ceWtial  coniaea- 
tiona  and  the  flames  ol"  gunpowder  are  most  inclined  to  white- 
ness.  The  flume  of  sulphur  ifi  n  beauti(iil  blue.  Some  bodies 
have  purple  flumes.  No  green  flames  are  yet  diwovered ;  the 
nioBt  lucliued  thereto  \i  the  light  of  the  glowworn.  Neither 
arc  there  tu-arlet  flames.  Ignited  iron  \»  reddish,  and  when, 
more  intensely  ignited,  wbitiah.     Other  instances. 


V.  ^ftecttom  of  Light, 
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Observe  what  bodies  reflect  light ;  as  mirrors,  waters,  polished 
metals,  the  moon,  and  precious  stonca.     All  liquid  bodies  at>d 
such  aa  have  a  very  Hmootb  and  poliflhed  surface  have  some    , 
brightneM ;  but  brightness  is  a  email  degree  of  luminosity.         fl 

Observe  carefully  whether  the  light  of  one  lucid  body  cafl^ 

be  reflected  by  another ;  as  if  ignited  iron  be  taken  and  expniwil    i 

to  Uie  stm'a  rays.     For  the  reflections  of  light  are  reflecteM 

again  from  mirror  to  mirror,  though  thoy  become  gradually^ 

Jkiuicr  luid  weaker.     Other  instance*. 
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VI.  Muitipiieationt  i*J  Light. 

Obaerve  tlie  mullipHcatiim  of  light,  aa  by  aiirrore,  perspec- 

tntglanefli  and  the  like,  by  which  light  may  b«  brought  to  a 

Tocug,  tbrovo  to  a  dulaace,  or  rendered  more  aubile  aad  better 

,  niitcd  to  di^tioguUh  visibte  objects;  ag.  we  tee  (Munterii  place  a 

,  ^ise  of  water  before  the  candle. 

Observv  likewise  whether  all  bodies  when  they  are  in  lai^c 
iimntities  do  not  reflect  light.  F^n'  light  (it  may  be  believed) 
utber  pasecis  through  or  \%,  reflected.  Whcuce  \Siv  uioou,  though 
it  lie  on  opaque  body',  may  yet  n;fleet  I^ht  by  reason  of  it« 
Uttiniincle. 

Ot^erve  likewise  whether  au  i^gregation  of  hicid  bodiea 
multiplies  light.  In  the  caac  of  bodies  e4|unlly  tucid  this  can* 
be  doubled.  Rut  inquire  whether  n  light  which  \»  com- 
Jy  overpowered  by  a  greater  light,  ^ti  an  to  be  no  longer 
visible  of  it«etf,  does  not  yet  »dd  some  light.  All  bright  bo- 
<l>ee  aim  contribute  emne  light  A  room  will  he  lighter  hung 
with  silken  stufT  than  with  woollen.  Light  ie  multiplied  likc- 
wue  by  rcfiraction  ;  for  gems  that  are  cut  in  angle-'',  and  broken 
I'jlaig,  are  brighter  than  if  they  be  even.    Other  instance*. 

VII.  M<thnd*  yf  ontrpvKtnttg  IJgkt. 

Obserr*  the  methods  of  overpowering  light;  as  by  the 
•uperiority  of  a  greater  light,  the  grosancsa  and  opacity  of 
Oiediums.  Certainly  tlie  sun'o  rayn  direetiil  on  a  flame  nf 
lire  make  the  flame  appear  as  a  white  tunoke.  Other  iu- 
«huice^ 

VIII.  Oprrations  or  Effects  of  Ligki. 

Observe  the  operations  or  eflecl9  of  light,  which  are  few  in 
tHiQibcr  and  have  Ultle  power  to  alter  bodies,  especially  solid 
"les.  For  light  above  all  things  generates  itself,  but  other 
'I'taliticE  sparingly. 

Light  certainly  aomevrhat  attenuates  the  air  \  it  is  plca«ant 
'to  the  spirits  of  animaU,  and  cxhiitLnklce  them ;  it  revives  the 


BtimkH /atiil  tntpat  npuciim  It  ttii-  rmrllojl  Ixtltl  nf  Ravlry't  ciipy  ami  Uruttl'n. 
I  "It  be  (nrrrcl.  >hr  cIriiw  muvl  be  uinlrmiHKl  ■>  iwiTnitit'lkul :  "  Hbcnic  tin*  Riuun 
K(l')uU|En  tbu  IimImO  It  an  o|i*i]U(  im^i')  iim)  fwitbl)  rrnnl  ItRliI  lif  rciiHni  of  It^ 
^^■mllod*  •loilr."      It  Mtmi  murr   lih<l;  bowvcr  tlut   Itaujn  muini    li>  nrlU  huh 
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factiog  raye  of  all  culourd  nuJ  vidble  objeotfl.     For  ill  colour 
is  the  brokcD  inuigc  uf  Ugbt.     Other  iiutaaccd. 

IX,   Continuartcf  of  Li^kt, 

Obeen-e  Uie  coiitiuuaDce  of  liglit,  which  appears  to  be  mo- 
mentary. For  light,  though  it  has  continued  in  a  room  nuDy 
houw.docs  not  light  it  any  more  th«ii  if  it  hwl  been  there  only 
a  second ;  whereas  in  hent  and  other  tilings  it  ii^  otJicrwlie. 
For  both  the  former  heat  continues  and  &  new  one  is  superaddei 
And  yet  the  twilight  ig  thought  by  some  to  proceed  id  toatt 
degree  from  the  rcmiiiaH  of  HghL 

X.    H'ays  and  Patsaget  of  lAgkL 

Observe  carefully  the  ways  and  pasaagea  of  light.  L^t 
eprcads  all  round ;  but  inquire  whether  it  at  the  i<nme  ^me 
ascend  a  little,  or  whether  it  gprc&d  equally  upwardd  tai 
downwards.  Light  itself  generatea  light  all  round ;  80  that 
when  the  body  of  light  in  not  viiiible  by  rea^n  of  the  irixx- 
potrition  of  some  ecrcen,  yet  the  light  it)<clf  illuiuinute^  i^l 
things  n)uod  it,  cxc«pt  tho«e  which  lie  under  the  shaite  of  lli*c 
screen.  And  even  these  ohjectH  are  somcvvhnt  illuniinAiedby 
the  light  disused  aroand;  for  they  will  be  much  better  seen 
tliAii  if  there  were  no  light  at  all.  Therefore  the  visible  \vAf 
of  liny  lucid  body  uud  light  itself  eeem  to  be;  diftercut  thing'' 
Light  does  not  penetrate  bodies  tibrous  and  of  an  unequ'' 
texture;  yet  it  i^  not  hindered  by  the  solidity  of  luirdncw,*' 
wc  ece  in  gliisd  and  the  like.  Therefore  a  etnugbt  tiociP'' 
pores  not  lying  cro^eways  atone  seem  to  traaaniit  light. 

Light  is  best  conveyed  by  t)ie  air;  and  the  purer  the  alr>J 
the  better  doee  it  -traoemit  light.  Inrjuirc  whether  light  i* 
conveyed  by  the  body  of  tlie  air.  We  see  certainly  that  gouwh 
are  conveyed  by  the  winds,  aa  you  can  hear  far  further  wiU' 
the  wind  than  ngninst  it.  But  inquire  whether  there  n  any 
thing  siniiliir  in  lighL     Other  instancea. 

XI.    Transparency  of  Lucid  Bodies. 

Obser^-e  likewise  the  trangparcncy  of  lucid  bodies.  The 
wick  of  a  candle  is  itcen  witliin  the  flame,  but  through  largd^ 
flnincti  objecta  arc  not  viifible.  Kay,  on  the  contrary,  nil  traab- 
piirency  ie  lost  in  an  ignited  body ;  as  may  lie  seen  in  plafr 
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[irlucb  on  bciDg  lulled  it  no  longer  tranepnrent.     The  body  o( 

I  the  sir  is  transparent,  u  likewise  is  water  i  but  these  two 
trauepsrest  bodif.-«  when   intxeJ  tu  ^tiow  or  foam  tuae  tlicir 
[tnuepaicacy  and  acquire  a  kind  of  light  of  their  ovn. 

XII.   Affinitits  and  Oppositions  of  Light. 

the  affinities  and  also  the  oppneitions  nf  light, 
^idi  regard  to  its  genemlion.  light  \\*»  affinity  principally  witli 
tiiree  things;  heat,  leimity,  aiitl  niotiun.  Obaerie  therefore 
their  unions  ai>d  eepnrationft  with  re«pect  to  light,  with  the 
degrees  thereof.  The  fhime  ofepiritof  wine  or  the  ignit)  faluun 
i>far  gentler  in  heat  than  igniu-d  iron,  but  Dtrotigcr  in  liglit : 
glowiiTomis,  tlie  sprny  of  salt  water,  and  many  nf  the  things 
bcfMC  enumerated,  throw  out  light,  but  are  not  hot  t«  the 
loueK  Ignited  metals  arc  not  rare  bodies,  yet  they  have  u 
strong  lient :  air,  on  the  contrary,  is  one  of  the  rarest  of  bodies, 
j«t  has  no  light.  Again,  nir  and  windi^  are  ni|iid  in  motion, 
but  yield  an  light:  whereas  ignited  metals  continue  sluggish 
in  motion,  and  yet  emit  light. 

Lin  the  affinities  of  light  which  relate  not  to  the  generation, 
t  only  to  the  process  of  it,  there  is  nothing  so  closely  oon- 
nectcd  as  sound.  Observe  therefurc  carefully  \v!lh  respect  to 
their  (ym|>atbie8  and  antifKithies.  They  agree  in  the  fuiluwing 
points.  Light  and  sonnd  diRuse  tliemwlres  all  round.  Light 
and  sound  travel  to  a  very  great  distimce,  but  light  the  quick- 
est; 00  we  Bcc  in  guns,  where  the  light  is  seen  before  the 
report  is  heard,  although  the  flame  cornea  lofit.  Light  and 
sound  admit  the  most  subtle  distinctions;  witness  articulate 
words  in  the  case  of  sound ;  all  the  images  of  visible  thlnga 
in  the  ca^  of  light.  Light  and  Sk>und  scarce  produce  or  gene- 
rate anything  except  in  the  senses  and  spirits  of  animals. 
Light  and  sound  nre  easily  generated  and  quiclely  vanish. 
For  it  most  not  be  supposed  that  the  i»ourHl  which  lasts  for 
a  time  after  the  striking  of  a  belt  or  ehoi'd  is  ])roduccd  by 
the  first  percussion.  For  if  the  bell  or  chord  be  touched 
and  etop[>ed,  the  vound  diea  at  once.  It  is  mntiifc^i  there- 
fore that  the  duration  of  the  sound  is  generated  by  succes- 
noQ.  Light  is  overpowered  by  a  greater  light,  as  sound  by 
a  greater  sound ;  &c. 
Their  dtifcrcnccs  are  these ; — Light  as  I  have  said  is  quicker 
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tlian  sound.  Liglit  tmrelti  furtlier  than  sound.  Whether 
is  conreyed  in  the  body  of  the  air,  like  ftound,  is  uncert^n. 
Light  nriovM  only  in  a  straight  Hue,  suiiiid  obliquely  and  in 
anj*  way;  tor  when  anything  io  seen  under  the  ehndow  of  a 
screen,  it  is  not  to  be  supposed  that  the  light  itaell'  penelratoi 
tiint  screen,  hut  only  that  it  illumioatca  the  air  uround  it: 
whifih  likcwiflc  Bomcwhat  brightens  the  neighbouring  Mr 
behind  the  screen ;  whereas  a  souud  made  on  one  ude  of  a 
vall  is  heard  withuut  laucli  diminution  on  the  other.  Sound 
likewise  is  heard  from  within  a  solid  body,  though  more 
feint*,  as  we  sec  in  rounds  within  the  bloodstone,  or  in 
budteB  ^rnck  under  water;  whereiu)  light  in  a  Aolid  and 
untnuispArcnt  body  that  is  stopped  on  all  sidpt,  is  not  seen  nt 
alL  Laatly,  all  sound  iu  generated  in  motion  and  »  inanUe»t 
elision  of  bodies;  but  light  not  bo. 

For  the  opposition;!  to  light,  unless  you  take  privations  to 
luesQ  oppositions,  there  are  none  that  occur  to  me ;  hut  what 
is  most  credible  ia  that  sluggishness  of  bodies  in  their  parts 
is  the  chief  enemy  to  light.  For  there  is  scarce  anything 
luminous  which  is  not  either  in  its  own  nature  very  mova- 
ble, or  excitod  by  heat  or  motion  or  the  vital  apirit.  Other 
instancee. 

1  mean  always,  not  only  that  other  instances  arc  to  l« 
sou<rht  for  (for  the«e  few  arc  only  adduced  hy  way  of  ex- 
ample), but  likewise  that  new  topics  of  inquiry  should  be 
aildcd,  as  the  nature  of  thingtt  leadtt  the  way. 
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I. 


On  l^f  Divition  of  Bodxfi,  Continuity,  and  Vanity. 

The  doctrine  of  Deniocritiu  concerning  atomii  ia  either  trnc  or 

uecfal  for  dcmoastration.     For  it  Is  not  esiy  cither  to  gra^p  in 

thought  or  to  ezpKSS  in  w-orda  the  genuine  subtlety  of  nuture, 

tuch   u  it  is  found  io    things,  without  eu[)[MMing  nn   ntom. 

Now  the  word  ntom  18  uweil  in  two  #eii^ei;,  not  very  ditfrrcnl 

from  one  another.     For  it  is  either  taken  for  the  Inst  term  or 

unalleiit  portion  of  the  div-iaion  or  fniction  of  Widie*«,  or  cUe 

for  a  body  without  Tacuitj*.     With  rcspccl  to  ihe  first,  these 

two  positions  may  be  Bafely  nnd  certainly  Inid  down;  the  one, 

that  there  u  in  thlngK  n  much  more  subtle  dii^tribution  and 

cwnifninutMHi  than  fulU  under  view;  the  other,  that  this  is  not 

hiiwever  infinite  nor  peri*tujdly  divisible.    For  if  a  man  observe 

dlli;;L>i]tIy,  he  will  6nd  ihnt  the  minute  particles  of  things  in 

continued  bodies  are  far  more  subtle  than   thoae  in  bodies 

broken   and   diu^nntinucd.     For  we  9cc  that  a  little  .safTrnn 

infused  and  btjrreil  up  in  water  will  colour  a  whole  hagehvad, 

■0  as  to  make  it  di«tinguii>huble  even  by  tlic  sight  from  [nirc 

later      Now  this  ilifltrihiition  of  s-afFron  in  the  water  h  certainly 

more  f<uhtle  than  that  of  the  finest  powder,  as  will  be  flhown  tf 

«  •Iwilar   quantity  of  powder  of  Brazil-wood,  pomepmpal* 

Howeri*,  or  any  hijihly  coloured  (nibstance,  which  ha*  not  the 

•«lBacity  of  Mffron  to  spread  in  liquid*  and  incorporate  ittielf 

with  them,  be  infused  in   the  wiine  way.     It  wns  ridieulous 

therefore  to  taVe  tliot^  nnnll  bodies  that  nppear  in  the  tnn'i 

ntj  t  for  utom5.     For  thene  are  tike  du.st ;    whereaa  an  atom,  as 

XkniocritiiB  hiiit^lf  ftiid,  no  one  ever  «nw  or  can  sec.     But 

this  dUtribution  of  things  is  shown  much  more  wonderfully  in 

•^indln.     For  il'  a  little  ^nfTrnn  will  tin<^e  and  infect  a  whole 

of  water  with  colour,  a  little  civet  will  infect  a  anile 
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of  tvro  or  three  large  rooDU  with  its  odour.     Am)  let  no  oti^ 
imi^inc  Uint  odours  nre  diffused,  like  light  or  lik«  heat  ami 
cold,  nithout  communication  of  ^ubstnnoe ;  since  he  nuy  'iV- 
Bcrvc  that  odours  adlicre  ev*n  to  solid  bodies,  a«  woo<Is  nn*! 
nictJil^,  ntid   thnt  for   no   eliort  time;    slso    tlmt    by  rubbing 
•nd  waehiug  lliey  mny  be  dieperced  ngnin  and  clf^retl  B«a>. 
But  in  these  and  elinilar  things,  no  mita  in  hia  penses  viil 
usert  th»t  tlie  procesu)  is  infintle,  BOcing  this  distribution  nr 
diffusion  is  conltnrd  to  certain  «pa<!eA,  llmitH,  and  quajititicsor 
bodies;  as  is  most  manife^ll^  »hown  in  the  abo>e  exani[il(& 
Witli  rc«pect  to  the  eveond  ectv>c  of  the  word  ntom,  uunfljt 
that  it  prcmijipotv^  n  varunm,  and  dcliiics    an  atum  as  ibat 
which  le  witlK>ut  a  vacuum,  it  was  a.  gorid  and  earnei^t  diligence 
on  the  part  of  Hero  to  deny  the  cxietence  of  a  oolleotcd  TacuuiB, 
but  maintain  that  of  a  vacuum    interspersed.     Fit   when  be 
saw  the  conslaut  eonncctioo  of  bodies,  and  that  no  epoce  at  all 
could  be  found  or  nstfigncd  where  a  body  wa«  not;  and  mQch 
more,  ivlicn  tiv  observed  that  heavy  and  ponderous  bodies  are 
carried  upwards,  and  throw  nJ^ide  and  viulule  lbeirnature«,rat)ier 
than  Hutfer  an  absolute  eepamtion  from  the  body  onntiguou^  to 
them,  he  l»id  it  down  aa  certuiii   tliat  Nature  abhorred  any 
large  ur  culleelcd  vacuum.     On  tbe  other  band,  when  he  per- 
ceived that  the  rame  matter  of  a  body  was  contnioted  and  con- 
deneed,  and  again  expaud<.-d  and  dilated,  and  that  it  occuped 
aud  filled  une(|ual    ^paet^s,    (tometimes  larger  and  Dumetinita 
smaller,  be  did  not  see  hnw  thin  ingresn  and  egret's  of  b''^ie« 
in  tlieir  own  pKice^  could  happen  except  by  meaos  of  a  vauuuni 
interppcrsed;  less  when  the  body  wiia  compressed,  aud  murv 
when  it  was  relaxed.     For  thi«  contittction  must  neede  luppen 
in  one  of  these  three  ways ;  either  in  that  ju.'>t  mentioned,  namely, 
by  the  cxeluKion  of  Taouum  in  proportion  to  the  contraction; 
or  by  the  forcing  out  of  eoineotlicr  body  previously  inieroiixed; 
or  by  some  natural  (whatever  that  may  be)  condensation  and 
rHrefaetinn  of  bodien.     Kow  with  regard  to  the  fnrcing  out  of 
a  finer  body,  tlmt  process  seems  to  have  no  cud.     It  is  true 
indeoJ  that  s]U)nges  and  the  like  poroua  Iwdic^  are  contracted 
when  the  air  is  sfjuct-zcd  out;  but  it  ii  (Oiown  by  many  e\j>e- 
rinieuljt  tliat  the  air  itself  admits  of  a  considerable  couiraciion. 
Are  wc  then  to  suppooe  Uial  the  finer  part  of  the  air  ts  aqueeze^l 
unt,  and  out  of  that  pari  onothvr,  and  mi  ou  for  ever?     Siicli 
opinion  is  strongly  oppostMl  by  the  fact  (hat  the  Goer  bodied 
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the  greater  is  the  contrtction  they  wlinit  of;  wtiereiui  it  should 
be  the  coiilrary,  if  cutitraotion  itrfx^eetliil  from  tlte  forcing  out 
of  the  fiuer  part.  AihI  witU  rsgarti  to  t-he  other  way,  namely, 
tiut  the  same  Imm1i(^!<,  tti>t  othorwiM;  changed,  tlo  yet  admit  of 
more  or  le»  in  <IenMty  or  rarity,  it  necJ  net  be  much  laboured. 
For  it  seems  to  be  sumcthing  pusitiw,  dvpeuding  on  u  sQp- 
IKMition  incapable  uf  fiirtiivr  cx|tlanalion,  oa  AriEtotle'A  aaeer- 
tioRA  generally  do.  There  reinaius  therefore  the  third  way, 
which  aupiKrsca  ft  vacnum.  And  if  a  inaii  object  to  tbia,  tliat 
it  appears  arraD<:c  and  aLmoal  inci-cdiblc  ibcru  ebould  be  a 
vacuum  inters  perked  when  a  body  U  found  everywhere,  he  will, 
if  he  coluily  consider  the  examples  fldduvcd  above  of  water 
TOJ.iured  with  stftron  or  air  infected  with  oduurs,  easily  see 
iliut  there  can  be  no  |uirC  of  tJie  water  ^peeified  where  eafTniil 
h  not;  and  yet  it  i»  ptuin,  by  oun)|)aring  tlte  water  nnd  eaft'nm 
together  before  they  are  oiixed,  that  tbi*  body  of  the  water  ie  im- 
measurably greatvT  ihan  ituit  of  the  AaiVroii.  And  if  this  be  found 
in  the  case  of  diffV-r^nt  bodie-'',  much  more  mu»t  it  be  supposed 
lo  take  |)l«ce  iii  Iwdy  and  vacuity.  Bui  Jn  oae  respect  tlie 
coitjcutiire  of  Huru,  u  mechanical  man,  waa  inferior  to  that  of 
DcmocrituB,  who  wiui  a  diritiiioui^bed  pliihjaopher ;  for  Hero, 
liL^eauM  he  did  not  find  u  collected  vacuum  in  our  globe,  simply 
denied  ita  exitttcnce;  whercAJi  thurc  in  no  rcatum  why  in  tliu 
regions  of  the  air,  wliere  there  are  doubtleeo  greater  czpttniiiona 
of  bodies,  there  may  mt  be  aho  a  collected  vacuum.  But  in 
the»c  and  ^miUr  inquine*  men  should  be  once  for  alt  ndmo- 
nished,  not  to  be  confounded  and  distnistful  in  conecqucnce  of 
the  exceeding  subLlely  of  nature,  hut  to  think  that  both  the  unit" 
aad  the  Hums  of  things  nre  equally  subject  lo  calculation.  For 
it  is  an  easy  to  talk  or  think  of  ItXH)  yenrn  aa  of  1000  st-conda, 
althnii}jh  yvtirs  consist  of  many  seconds.  Again,  let  no  one 
think  dint  this  in  rather  a  matter  of  ciirioii»  speculation  than 
fur  work  and  use.  For  wc  may  »ec  that  almost  all  philosophers 
and  others  who  Imvc  worked  diligently  in  experience  and  par- 
ticidar!<,  nnd  cut  nature  oa  it  were  to  tlic  quick,  arc  drawn 
into  these  inqiilriea,  though  they  do  not  complete  thom  with 
fclieity.  And  there  is  no  stronger  or  truer  reason  why  the 
|ihil<vo|>hy  wo  have  is  barren  of  clfccte  than  thie,  that  it  has 

Ieaugbt  nt  the  ttubtletics  of  common  wonU  and  notions,  and  has 
not  iiticiiipied  to  pm-riuc  or  iiivoiitipito  the  subtlety  of  nature. 
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On  the  EqaaUty  and  Ine/jHalUi/  of  Atoma  or  Seeds, 

The  inTentions  and  opinions  of  PytliKgoraa  were  mostly  of 
mdi  a  itaturc   us  wtre    niHier  miilcd    lo  foun<l  an  ordt-r  is 
religion  than  to  ojicri  u  achnol  in  pliiloM>phy ;  nntl  this  bubrc/i 
cotifirnied  by  the  isaiie.     For  his  di^ipliiiv  has  jirvvailcd  »ni 
flouriAheil  [iiore  in  thi;  hcrvsy  of  tliv  A(iLiiichei-d  mid  the  euper 
6titi»n  of  Alabuiact  than  with   j)hih)»opherF.     Yrt  hie  opini-iO 
that  the  world  conaidts  of  numbers  muy  be  so  understood  iu 
to  penetrate  to  the  principles  of  nahire.     For  there  nf*;  fto    , 
opinions,  nor  can  there  be  more,    with  rc?|)cct  tu  ntom^  of    I 
the  secde  of  tilings;  the  one  thiil  of  Deinocritus,  which  "ftn*    ' 
biJled  to  ntoiiia  inequiiUty  and  configiimtion,  nn  I  by  eonfigiin* 
tioii  position ;  the  ottier  perlin|m  ilmt  af  I*ythui;oni»,  vhif^ 
asieitvd  that  ihuy  were  alttigethur  equal  and  siwilar.     For  he 
who  (issigria  ctjunlity  to  atmns  necrsNirily    plnrcn    all   iliiiijf 
in  iiumbcnt;  but  he  who  allows  olhernttribiiie^  lias  ihehcuefiiof 
t'le  primitive  natures  of  Btparatc  fttomn.  besides  the  numberJ 
or  jmt|iortions  of  their  conjiinetions.     Now  the  pnictical  quw- 
lion  which  corre.-pi}iid:<  to  ihls  &pceuhui%x-  t|uenltoii,  and  in*y 
detcnnioe  it,  is  that  whiilh  vrae  al»i  adduced  by  Democnhu; 
uataely,  whether  all  tiling  may  be  made  oUt  of  all  ihinri'; 
and  as  he  believed  this  to  be  coiitnury  to  reason,  he  mniuiuinc^ 
ihc  diverifity  of  atoin«      But  to  one  this  qucation  doca  tut 
npiiear  to  be  well  proposed,  nor  to  prc^a  the  former  quept*™- 
if  it  be  understood  of  tbc  immedinte  t'Hn* mutation  of  lioJie*. 
Itut  the  proper  quealion  ie  whether  nil  bodies  do  i|ot  likeHiK 
pajra  tJiruugli  regular  circuita  nnd  intermediate  chiinge^.    For 
there  is  no  doubt  but  that  the  seeds  of  tliingo,  though  eqiut. 
tii  «>oon  83  they  hAve  thrown  tlieuiiielTi-s  into  ceriain  gmaft 
aud  knut8,  liumpletcly  awunie  the  nature  of  di§aiiiiil»r  boili(«. 
till  thoie  gronp  or  hntitx  are  diA.>olvcd  ;  bo  that  tlie  nature  uJ 
nfTcctions  of  conipounil  budies  nuiy  be  a»  great  a  hindrance  aiio 
obatiLcJe  to  immediate  iraaeiuututiun  ns  those  Of  einiple.    But 
Democrituc),  acute  as  be  is  in  invLVlij^atin;;  the  priociplea  »f 
bodice,  when   he  comes  to  examine  the  princiidc^  of  tnolion' 
appcurs  to  be  unequal  to  liim^elf,  imd  to  be  uoskilful ;  wliic)> 


•  Loctrlliu,  L  TM. 


r 

Mtkewisc  w: 


"COOITATIO.VES  DE  NATURA   RBRUM/ 


433 


.(•vise  waa  the  cimmoti  fault  of  all  the  philosopIieiT*.     And 

*    know  not  whotlier  this  inquiry  I  speak  of  conccrniag  the 

fiwt  condition  of  seedn  or  ntoms  He  not  the  most  useful  of  all ; 

ns  being  the  eapremc  rule  of  act  and  power,  and  the  true 

moderator   of  liO[)e   and    works.     There    is  likewise   another 

inrjuir^'  flowing  from  lliiii,  which  liao  a  \egf  extensive  t^phere 

ctf  UHefulness,  but  approaches  nearer  to  thiiig^i  and  work^.     I 

mean    the    inquir/    concerniug    BCjkarution    and    altcralion ; 

namely,  what  is  done  hy  neparation,  and  what  hy  other  mcana. 

Fur  it  )»  an  error  familiar  to  the  mind  of  man.  which  hn«  lilce- 

rcccived  great  strength  and  Increnee  from  the  jihilosophj- 

chemiHtu,  to  imputft  things  to  sf]Minition,  which  are  due 

Itomething  elee.     For   instanw,    when    water   pu^ett   into 

ir,  one  may  easily  imagine    that  the  finer   part  of  the 

.ler  is  emitted,  and  the  {ji'osscr  remnin:?;  as  wc  may  see  tii 

,  where  part  escapes  in  tiame  and  emoke,  and  part  remains 

ihind  in  aahei).     And  one  may  guepoi't  that  uomethiiij;  of  the 

te  kind    taken  pliiee  in  water,  though   nnt  bo  manifcsdy. 

'or  although  the  whole  body  of  wntcr  sometimes  apjieara  to 

biihble   up  and   evai>orate,  yet   some  dregs  like   a&heo   may 

lulhere  to  iho  vci^cl.      But  thU  congiderntion   ie   deceptive. 

JTor  It  is  most  certain  that  the  whole  hody  of  water  may  be 

ngL-d  into  air,  and  if  anything  do  adhere  to  the  vessel,  thU 

,ny  not  happen  from  the  selection  and  Be[ianilion  of  the  gro«:*er 

,rt  ;  but  perhaps  because  pome  part  (allhnugh  of  a  perfectly 

«imilar  substance  to  that  which  uscupes)  has  from  Its  po»ittoa 

touched  tlie  vcRscK     And  thifi  ia  rery  apfmrcnt  in  iiuicksllver, 

liich  becomea  totally  volatile,  and  recovers  its  fonuer  con- 

■»tcncy  without  even  the  nlightegt  Iot^     Likewise  in  the  oil 

if  lamps  and  the  lallow  of  <»udle8  the  whole  of  the  fat  becomes 

rolutile  without  depositing  any  ashes;  for  aoot   is  generated 

lAer  and  uot  before  Uamc,  and  is  the  cnrcasj*  of  the  flame,  not 

he  sediment  of  the  oil  or  tallow.     And  this  prepares  a  way  to 

he  overthrow  of  the  theory  of  DemocrituB  on  the  diversity  orr- 

ds  or  atoms;  a  way,  I  mean,  in  nnture ;  for  in  opinion  tlia 

ia  much  more  easy  and  inviting,  bncnnse  the  common 

losophy  make«  it«  feigned  m&tUir  iudillerent  and  agreeable! 

all  forms.  I 
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m. 

On  ttie  Negligence  of  the  AnciatU  in  Iht  In^iry  ennceming 
Motion  and  (He  movinif  Principle4  of  Things. 

To  rent  the  inquiry  of  nalure  princrjmlly  on  the  contempla- 
tion and  examination  of  motion  is  the  jmrt  of  one  who  regnHs 
works.     But  to  etudy  or  feign  inactive  principles  of  tiling:^  is 
the  part  of  those  vthn  would  sow  talk  and  nourish  di^jnitations. 
Now  hy  inactive  principles  I  mean  tha«t  which  tell  as  of  what 
K     things  are  mnde  np  and  consist,  but  not  hy  what  force  or  in 
whut  manner  they  come  together.     For  with  a  view  to  action 
ftnd  the  cnlai^ement  of  the  power  or  operation  of  nann  it  is  not 
enough,  nor  indeed  of  any  great  tiM-,  t«  know  of  what  things 
consiitt,  if  yon  knnw  not  the  ways  and  mcano  of  their  mutntion<« 
and  IranBformatinng,     For  to  take  an  t-xamplc  from  physielan? 
(fmm  whose  nolionn  these  eelehrated  inquiries  cintceming  the 
priitriple-i  of  things  fipem  to  have  oome),  is  a  man  who  knows 
the  Mmple  ingredienta  of  treacle,  able  for  certain  fo  make  that 
coiu|»ound?     Or  when  a  man  has  by  him  a  proper  descripilon 
of  the  mnterials  used  for  making  sugar,  glass,  and  clolh.  would 
you  suppoee  him  on  tliat  oecount  to  poHC»  the  art  of  pre- 
paring and  making  them?     And  yet  men's  dpeculations  are 
principally  occupied  in  investigating  and  exauiining  ihcsc  dead 
principles :  as  if  a  mnn  should  make  it  hU  object  to  inspect  the 
anatomy  of  the  eorjwfl  of  nature,  inetcad  of  inquirin|T  into  her 
living  faeultiee  and  powerp.     liut  the  movirj;  principles  of 
lliiiijrfl  are  treated  for  the  most  part  only  in  paaa^ge;  (»o  thftt  it 
[Miiue.i  all  wondrr  to  Bee  how  earelpAsly  and  loo*<-Iy  the  greatest 
and  uioel  useful  thing  of  all  i»  inquired  and  hiiB<lled.    For  if  wc 
coninder  for  awhile  the  philosophies  in  faiOiion.  will  the  priu- 
eiple  of  i^imulus  nf  matter  by  privation,  of  the  .ohnping  of  tnatter 
according  to  an  idea,  of  the  nggrogalion  of  similar  jiarticles,  of 
the  fortuitous  agitation  of  atoms  in  a  \-acuuBi,  of  itrife  and 
friendship,  of  ret-ijiroc/Ll  impix'.-utons  of  heaven  and  eanh,  of 
alliance  of  the  clcmcnte  by  eymboliaing  qualities,  of  the  intlii- 
ence  of  celeetial  bodiest  of  sympathiejii  and  antipalhicB,  of  secret 
and  specific  virtues  and   prupirrties,  of  fate,  furlunc,  nccraiiily, 
—  will,  I  flay,  such  generalities  as  these,  which  arc  nothing  but 
'|vcctres  and  appearances  that  float  and  play  on  the  aurlace  of 
things,  as  on  water,  enrich  mankind  or  increase  tlieir  pn^ises- 
uune?     Such  ihingR  indeed  fill  or  rather  awell  the  imagination, 
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but  llicy  Drc  of  no  cHfCt  towards  the  ncconi]>Hi>hnicnt  of  irorke, 
tlic  mntatiou  of  boJica,  or  the  directtoD  of  niotiont.  Again, 
argumeote  nod  eublleties  concerning  natural  ttnd  violent  motion, 
inotion  from  nitlun  nnd  motion  frfim  Tcithntit,  and  the  limit.i  of 
motions,  these  likewise  lay  no  hold  upon  the  bo<ly  of  nnttire, 
but  are  rather  like  writings  on  the  bark.  Discarding  therefore 
Euch  matters,  or  sentencing  ihcm  to  be  banded  over  to  [mpular 
discourse,  we  should  inve«tig»te  tbose  ii|)petite«  nnd  inclitinliooH 
of  thing*  by  wliieli  all  that  variety  of  effycts  smd  cbungL's  wliifh 
we  aee  in  the  works  of  nuliirc  nnd  art  \»  made  up  and  brought 
about,  And  we  should  try  to  enchain  Nnture,  like  Proteus; 
for  the  right  diaeovery  and  distinction  of  tlie  kindn  of  motiona 
are  tlic  true  bonds  of  Proteus.  For  according  ua  inotion.",  tbat 
18,  incenUTes  and  re^traintd,  can  be  spurred  on  or  tied  up,  so 
follows  couvereiou  aud  trunsformntion  of  matter  itaelf. 


IV. 

On  the  common  Division  of  Mofion,  that  it  is  useless  and  rude. 

Tbe  division  of  inotion  received  in  philoBujtliy  seems  popular 
nnd  witliout  foundation;  distinguishing  rhe  thing  only  by 
effects,  and  no  way  conducing  to  knowledge  by  causes.  For 
^eucRktioit,  corru(>tion,  au<riui.-utiLiioii,  Jiiniuutiun,  tdU.<nttiou, 
curriuge  to  place,  arc  nothing  ctsc  than  the  wurkt^  and  effects  of 
motions;  wlui^b  when  they  arrive  nt  a.  nmnifcet  change  of 
tilings  that  is  obvious  to  popular  notice  arc  then  (in  a  spirit 
of  contemplation  ^iiiiicicntly  dull)  diMinn[iiiiihed  by  these  names. 
For  1  doubt  not  but  whnt  they  mean  is  this:  when  bodies  by 
motion  (of  whatever  kind  it  be)  have  advanced  ho  far  as  to  ob- 
tnin  o  new  form  nr  lone  the  old  one  (wbie-ii  is  n  kind  of  period 
and  completion  nf  their  course),  this  is  e:dk'd  itiolioti  of  genera- 
tion or  corruption ;  but  if,  the  form  still  remaining,  thL-  budy  only 
acquires  (quantity  and  a  new  dimension,  this  is  called  motion 
of  aiigmcntftliuii  or  diminution;  but  if  while  the  fijte  and  con- 
fined, or  cii-cuinlercucf,  UkiCivIsc  ri:niuiD,  ttie  quality,  actions, 
aad  pasi^iomareC'ianged,  this  is  called  the  motion  ofaltcmtion; 
but  if  both  the  form  and  size  iind  i)Ujmlity  remain,  and  nothing 
id  changed  but  the  pliu'e,  this  is  expreased  liy  the  motion  uf 
CMTtagc.  But  all  tlic^c  tilings,  if  you  cxiuninc  them  mon-. 
deeply  and  eareCully,  arc  the  measure  of  motion,  and  periods  or 
courses  »nd  as  it  worv  ta-keofra-tions;  not  real  difix-rvnccs;  for 


4^6 


TKAN&LATION   Of  THE 


thejr  poiut  out  what  ha«  been  doae,  but  8airc«  lutimatc 
imtoncr  of  doiDg  it.  Sucli  terms  trierefore,  tbuugh  nece5ss 
for  ex^daiialion  anJmitttl  l.i  logical  rea#onilig9,ar3  utterly  want-' 
ing  in  niitunil  H;Icnc«,  For  all  thi^»c  iiioUoiu  are  L'oiii|N>fiL-i:1,  <le- 
comjHiscil,  and  couipuscil  a^uin  in  tuunifold  vrnyR;  whcreofl,  if  n  e 
would  aludy  nature scieiitificallj-,  we mubt  find  tlie  wajtosinijiler 
phciiDiucnu.  Fur  the  |)riucl|ilt:3,  rouutiuii^,  c'nuai-t<,  itod  furuu 
of  mutiuiu,  tbat  is,  ibe  ap|M;ti!t:d  aoil  pnA^iuns  of  every  kind  of 
matter,  are  (lie  jiruper  objects  of  ])IiM.>soi>hy ;  and  tliertiwitliiil 
the  imprcutotie  or  iniimlACi!  of  motions,  tbc  n^tratnts  and  re- 
luctalious,  tlic  [la^engcfl  and  ob»tructioa«,  the  alteroatioita  uit] 
niixtiireir,  the  circuits  an>I  seriei«;  in  a  word,  the  universal  ]>ro- 
ce*«  of  uintiong.  For  Hi>iritcd  disputes,  probable  arguments, 
xojrae  Hf*eciilatious  or  «pccioiii>  o])inion?,  are  of  JittJ''  service. 
But  tJie  huainefs  U,  by  ])rr)|>er  luethiMb  and  a  course  of  appli- 
cation sutljiblc  to  onlurc,  to  ncquire  the  poner  of  excitiug, 
tiMtTatning,  increattiiig,  rvmilLln}*,  tuidtiplyiitgr  and  ciilmiug 
and  stopping  any  motion  whatever  tn  n.  nutter  Husceptible  of 
it;  and  thereby  to  preserve,  change,  ajid  tmnsform  bodies. 
Now  thcMe  mutionn  are  to  be  cliiclly  inquired,  which  are  sitaplc, 
prinutive,  and  rtindunieotal,  whereof  the  rest  nre  conipoMsd. 
For  it  i«  most  certain  that  by  how  much  tbc  more  «im]»Ie 
motions  are  dificovcrcd,  by  eo  much  will  the  power  of  man  he 
increoaed  aud  m-'ide  indGjicndcnt  of  matcriald  a|wcial  aitd  prc- 
pa.red,  and  strengthened  for  the  pniduclion  of  new  works. 
fjuiL-ly  an  the  worda  or  terni^  of  oil  tan^uogc?,  in  on  immeosic 
variety,  arc  compue«d  of  a  (Cff  sintple  letters,  to  all  tbc  actioi 
and  [towers  of  thinge  nre  foruictl  by  a  few  natures  and  origtiiiill 
elements  of  simple  motion?.  And  it  were  sliamc  (hat  mca| 
gliould  have  examined  eo  earofully  the  tinklingfi  of  ihoir  cwt 
voice,  and  i^honld  yet  be  i^)  ignorant  of  the  voice  of  nature;^ 
and  :is  iu  tho  curly  agCK  (bcfurc  luttoni  were  invented),  #houhi| 
diHcem  only  compound  wtuiidii  aud  words,  not  dietiugui^hinsj 
the  elements  and  letters. 


V. 


7'fiat  the  QuaHtifj/  of  ^ fatter  iiJtTtd,  and  that  Change  tahtt 
place  ivilAoHt  Lots. 

That  all  thiti^^  are  i-hiin;>i-d,  niid  thnt  nuthin;:  n-idty  pcrinhe^,] 
and  ihnt  the  cum  of  ninlter  reiiuiin?  rxnctiv  (he  t'^ine,  i-  Piifli-I 
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(nentlf  corluia.  Aud  tu  it  iil-vJciI  tlit:  oumiiHiteiice  of  God  to 
create  sotuuthiag  out  of  Qolliiog,  ao  it  requires  the  same 
ODuitfwtcace  to  reduce  soiuctliitig  to  ootliiug.  WlicUicr  tlii» 
b«  dyne  by  tbc  fiiilurc  of  the  prwcrring  power,  or  by  act  of 
diMolutUm,  i«  nothing  to  the  purpON;  it  is  enough  t1i«t  the 
decree  of  the  Crcnlor  must  neco8*arily  interrone-  Tliw  being 
laid  (luwn,  in  order  to  [ircvcnl  Ab^tnictio.)  uf  thought,  nnti  t'l 
show  that  I  do  not  epcak  of  auy  fictiriuua  u)AttL>r,  I  likewise 
give  Diitioe  that  the  uiatter  iritrndnccd  by  mo  t»  tmch,  nnd 
invented  with  xuch  a  nature,  of  wbii'h  ir  may  be  truly  «»id  that 
one  body  oniaiiM  more  uf  it,  and  another  (ihuugh  filling  the 
oauie  UKSftjure)  leaa.  For  cxntiipiv,  Imd  /nmtain.s  more,  walur 
lea*,  ail*  much  Icm;  and  xhU  not  in  nn  indefinite  and  [incertaia 
proportion,  but  predsely,  so  tbiil  the  difference  may  be  exactly 
calcuhiled.as  tAicc  at  much,  three  (itiu-»  as  much,  luid  tlic  like. 
And  tlierufiirc  if  a  man  8ity  thitt  air  may  lie  made  from  water,  or 
vice  vert^,  tliat  water  may  be  uiiule  fr«m  air,  1  will  listen  to 
him ;  but  if  he  should  ray  that  a  given  quantity  of  water  may 
be  turned  into  the  same  quantity  of  air,  I  will  not ;  for  it  would 
be  the  same  tu  euying  that  ai-melliiiig  may  be  reduced  to  nothing. 
In  like  manner,  ou  ttiu  other  hnml,  to  ifAy  that  a  given  mea-^nre 
of  air  (fur  iu^taiiue,  a  bladder  of  a  certain  dimenBioa  full  uf  nir) 
niny  be  turned  inlu  u  like  me-oiiure  uf  waler,  iii  the  name  as  Miying 
that  «uuicihiiig  iiiny  bv  luaile  out  uf  nolhin<^.  From  iheite  posi- 
tions iherefure  I  have  now  tlmusht  good  to  draw  thi-ec  precepta 
or  cnuuM-Id  for  use,  :n  order  tliat  men  may  deal  willi  uiturc  more 
BkiUully,  and  by  ibnt  mean«  more  successfully.  Of  these  the  lirat 
i*  that  men  sliould  fn-<iuently  cull  upon  nature  to  render  her  ac- 
count; that  it-,  when  tlicy  perceivi:  tliat  a  body  whiL-h  wasbcfirre 
nuinifest  to  the  seu^e  bae  escaped  and  disappeared,  they  uliould 
not  admit  or  lii|uidatc  the  account  before  it  has  been  t<liown 
tliem  where  the  body  baa  gone  to,  and  into  what  it  ha«  been 
received.  This,  as  things  now  ore,  is  done  most  remissly,  and 
Hpe^'uliktion  (jcnomlly  end:i  with  eii(;ht,  iniMinmch  that  men  do 
not  know  what  bcoomefl  evon  of  (tuoh  a  common  thing  aa  flame ; 
for  the  idea  that  it  is  changed  into  the  budy  of  air  is  most 
eiToneoutf.  The  soirond  in,  tlint  when  men  consider  the  inex> 
ofabte  oecenity  there  is  in  the  nature  of  mntlcr  to  eu«laiu 
itself,  and  not  to  luni  or  dissolve  into  uolbiug,  they  should 
ouiit  no  way  uf  vexing  and  woikiug  it,  if  tht^y  would  detect 
and  bring  ont  its  ulilmulr  njierntiond  aud  piiu'crs  of  rem^tuncCk 
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Tliitt  couoa«l  may  appear  eimple  enongli ;  irho  denies  tt  1 
yet  it  scemg  u«K>fiil,  Btiil  there  is  Eomettiing  in  it.  XcvertlielofS 
let  lu,  if  jou  p]ca«e,  bci^tow  n  Utile  obsenatinn  lliereou.  Take 
it  then  thus.  Tlie  greatest  oWtacle  wliich  a  man  meets  witli, 
either  in  operating  or  in  experimenting,  is  rerrainly  this,  tlmt 
lie  can  scarcely  pre^rve  a  given  mass  of  matter  without  dimi- 
nution or  iDCretuu>  of  ijiiuntily,  and  at  the  mmL-  time  prt^sa  anil 
work  upon  it;  but  it  escapes  hi«  ultinint«  force  by  arparation. 
Now  tiiere  lire  two  kinds  of  sepiiration:  a  part  of  the  matter 
cither  escapee,  a*  in  decoction,  or  at  least  withdraws  itself,  as  in 
cream.  The  intention  ihcrcTn^  of  a  profound  and  radiral  change 
of  iKxliea  la  nu  other  than  ihi:*,  tlmt  inntler  be  by  nil  [>ro|>cr 
iiiethi>d3  vexed,  and  yet  liolh  ihcoc  Hvpurulions  in  tlie  mi'antiino 
prevented.  For  then  only  does*  matter  sulFer  real  conplraint, 
■when  every  way  of  o?i:j[)e  is  cut  otf.  The  third  aud  la.*t  i?, 
that  men,  when  they  see  nlleralions  miule  in  bodiei^  with^■^t  any 
diminution  or  incrcaM*  of  matt«r,  should  Brat  get'  rid  of  tho 
tniitiiken  idea  which  i*  »o  deeply  rooted,  rnmiely,  that  altera- 
tion ia  caused  only  l>y  eepiiratioti ;  next,  they  should  begiii^care- 
fully  and  ««icntificnlly  tx>  ditttinguiah  concerning  olterntioas, 
when  they  an*  to  be  referred  to  sepanitions,  when  only  to  dis- 
order and  a  differpot  ponitiitn  of  the  parts  without  other  separa- 
tion, aud  when  to  both.  For  when  I  take  a  rough  and  unripe 
pear  in  my  hiiiid^,  and  squeeze, beat,  and  work  it,  and  it  thereby 
ncquirei*  »weetnei<ii;  or  when  amber  or  a  jewel  is  reduced  to  an 
extremely  fiue  powdi-r,  aud  thereby  loses  its  colour,  I  do  not 
believe  that  any  considerable  part  of  tlie  matter  la  lost,  but 
only  that  the  ]K%ns  oJ*  the  body  arc  placed  in  a  new  position. 
It  rcui;iins  to  erudie^lc  one  error  from  the  hutuan  mind  which 
is  of  such  power,  thiit  if  tt  be  believed,  some  of  the  thin(;s  I 
have  mentioned  may  be  re-janlcd  a*  do3i>cr«te.  For  it  is  a 
Common  opinion  that  tlio  epiriisof  thing?,  when  ihoy  are  raised 
by  heal  to  a  mor»;  intense  degree  of  tenuity,  esea]»e,  even  in 
the  mist  solid  vea^ieU  (say  inlTor  or  gla-s),  through  some  srcrrt 
puretD  and  p!i8S:igcs;  but  this  \»  not  true.  For  neither  air  nor 
ei>irit,  tlHiu->li  rarvlied  by  the  accession  of  heal,  no,  nor  flame 
itself,  is  !in  rt-ady  l4t  nitetumte  iti^alf,  that  it  enn  nevk  or  make  a 
pa-ssage  for  iiself  ihr<  ngb  tboM>  poi-rs.  But  as  water  does  not 
pa«s  through  n  very  small  hole.  Mt  neither  docs  air  esc1^J0 
ibnjii^h  ihese  [mre^  Fur  h^  iiir  l.-^  far  mrer  than  water,  so  ub 
euch  i>ures  ore  far  finer  tlian  vi^ililc  boles;   nur  would  there  b 
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IDT-  nae  m  compreMing  air  In  a  cIo«e  tcmcI  if  )>ueli  p«r«|iint- 
ttoni  were  at  Kand  or  in  lU  power.  But  xhv  example  vrliich 
tbey  allege  U  a  wrett^hed  or  nttlier  a  piliul>le  one,  a»  are  most 
of  llic  ^pvculuiiMUfl  »f  the  conimtm  pliilosophv  wliun  one  oomos 
En  particulars.  For  thev  cav  tJiat  if  a  ligliiecl  piece  of  paper  be 
put  into  a  cup,  utid  ilic  mouth  of  the  cup  b«  at  ouc<  inrertfid 
held  over  ii  vew*cl  nf  water,  tht:  Mator  is  drawn  npwanis: 
Dso  when  the  flame  and  the  air  rarefied  by  the  flaine,  whitrh 
had  occupied  aoine!>pacc,have  exhaled  through  the  pnrss  of  the 
vesdcl,  iome  64-^7  tnuit  take  their  plftc« ;  and  timt  it  \«  the 
nme  in  cupping-vcefiela  which  dttiw  the  Hc-vh.  Now  with 
regard  to  the  suoceision  of  the  wnttr  or  the  flesh,  they  judge 
rightly ;  with  regard  to  the  cause  which  preccdee  it,  most  un- 
tlulfully.  For  it  in  not  nny  einiKdon  of  the  body  which  gives 
the  Bfiaee,  but  only  a  contraction;  for  the  body  into  which 
flame  reIr)[iM«H  fills  a  far  iimaller  B|Kioe  than  the  flame  before  it 
Via  extinguiidied.  And  hence  oome«  that  Vfleunm  which  re- 
quires a  fiQCCCesion.  And  in  cupping- ^dasM-'M  this  ia  shown 
moist  plainly.  For  when  men  want  them  to  draw  mora 
Ktrongly,  they  touch  them  with  a  sponge  dipped  in  cold  water, 
that  ihc  air  within  may  l>e  condensed  by  cold  and  occupy  ■ 
smaller  space.  Therefore  men  may  he  ea»y  on  that  point,  and 
not  troiihic  thcmncJTe»  about  the  ready  escape  of  the  BpiriUj 
Nuce  it  is  mo&t  certain  lliat  even  tlio^e  cpirita  which  they  nt^n 
to'isB,  as  odours,  tastes,  and  the  like,  do  not  always  escape  from 

K  the  place  in  which  they  are  confined,  but  ore  oonfoonded 

I  withio. 
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VI. 


On  Appurent  Rest,  Cttntittencif,  and  Fluidity. 

That  ccrtjun  bodic«  appear  at  rest  and  deprived  of  motion, 
seems  correct  if  apjtlied  to  the  whole  or  entire  body,  but  i( 

•  to  the  parta  erroneous.  For  simple  niid  absolute  rest,  both 
in  the  parts  and  the  whole,  there  ia  none;  hut  that  which  is 
thought  to  be  so  u  the  effect  of  mime  hindrance,  prevention 
and  equilibrium  of  motion*.  For  instance,  in  garden  watering- 
pots,  which  arc  pierced  full  of  holes  at  the  bottom,  the  water 
■  (if  the  mouth  of  the  pot  be  stopped  up)  doeii  not  run  out  at 
the  bottom :  and  this  evidently  proceeds  from  a  retractire 
motion,  not  from  a  (|U]escent  nature.  For  the  water  tries  tn 
descend,  wt  much  as  if  it  had  the  power  to  dn  so;  but  thera 
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ticiDg  nothing  at  the  to[)  of  the  pot  to  take  iti*  place,  tlic  wntcr 
nl  the  bottom  is  drnm-n  back  ami  iorclhly  delainetl  W  the  waeer 
nt  the  top.     For  if  in  wrvstllng  the  stronger  man  holds  down 
the  wcAkcr,  so  that  he  cannot  move,  xct>  if  the  weaker  rtill 
remst  frith  all   hia  atrenglh,  the  motion  of  resistance   is  not 
therefore  lees,  because  it  docs  not  prcTail,  and  i»  held  faKt  hr 
the  «tn>n^er  oiotion.     Now  thi»  which  I  say  of  false  re^t,  m 
in  innumcntHle  things  it  id  useful  to  be  known,  »o  it  eiiede  no 
»mnl[  light  on  tV  inquiry  of  the  nature  of  solid  and  liquiti,  or 
eonrirtency  and  fluidity.     For  solids  eeem  to  be  «tatiotukry  and    , 
nt  rest  iu  their  pnaitionji,  but  liquida  to  move  about  and  be  inA 
c!onfniiinn;  for  you  cannot  raii^e  a  column  or  other  statue  of~ 
water  as  you  can  of  wood  ur  st^ine.     Therefore  it  19  nntuml  to 
ituppo««  that  the  upper  part«  of  the  water  atrive  (by  a  molioiJ 
which  they  call  natiiml)  to  flow  dowuwardR;  but  that  with  the 
partft  of  wood  it  ie  different.     This  however  is  not  true;  as 
there  ia  tlie  same  motion  downwards  in  tlie  upper  parta  of 
wood  aa  in  water;  and  this  would  be  carried  into  action,  if  it 
were  not  buld  and  drawn  back  by  a  more  powerful  motion. 
Now  this  in  ccrtairtly  the  desire  of  continuity,  or  the  aToidano^fl 
of  frt'paration,  which  belongs  to  water  as  well  as  to  wood,  but 
in  wood  is  stronger  than   the   motion  of  gravity,   in   water 
weaker,     for  that  even  liquids  participate  in  this  motion 
inanifcat.     In  bubblea  w«  ?ec  tltc  water  throw  It-^elf  into  tl 
films  of  a  bemifiphcricat  form  to  avoid  separation.   In  droppin| 
we  see  the  water,  to  continue  itaelf,  if)  drawn  out  and  atte- 
nuiitfd  into  n  fine  thread,  n»  long  at  there  i«  any  water  to 
auccved;  but  if  there  be  a  deficiency  in  the  eootinuatiim,  then^ 
the  wafer  foims  itself  into  round  dropH,  whereof  the  dtnmeteiH 
is  much  greater  than  the  previous  ihread.     Tn  like  manner  we 
fee  water  does  not  readily  aubmit  to  »  ver)'  subtle  comminution 
of  its  {tarts,  since  it  will  nut  of  ita  own  natural  weight,  without 
concu,*sion,  run  out  of  very  fine  holes  and  cracks     Whence  it 
is  evidcnl   tliat  in  liquids  there  ia  an  appetite  of  continuity, 
tliough  a  weak  one;  whereas  on  the  contiary,  in  solids  It  in 
•trong,  and  ovcrpowcre  the  natural  motion  or  gravity.     For  if 
a  man  think  tliat  in  a  pillar  of  wood  or  stone  the  upper  partA 
do  nut  denirc  to  flow  downwdrds.  but  to  support  Ibemsclvea 
exactly  in  tlie  (tame  stale,  he  will  easily  correct  his  mistake 
*»••  olnerving  that  pillan*  or  the  like,  if  their  height  ho  not  i 
ortion  to  tbc  width  of  their  boae,  but  ex<>eed  it,  cann< 
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ftand,  but  are  b^rnc  Jonn  by  tboir  wfiiglil;  #o  tlmt  vrry  high 
buildings  miit't  incline  !o  a  |iyraniidal  form,  and  be  narrower 
towards  the  top.     But  whot  that  nature  io  which  inercaseB  r>r 
k-iuens  this  desire  «f  con'.inuity  will  not  easily  be  found  on 
in()uiry.     Tl  will  pf^rhnp.-*  he  f:u^gp.sled  ihnt  tlic  parifi  of  ijulid« 
are  dunscr  and  more  utunpaot;  ihv  [uirlg  of  li(|uid^  rarer  and 
lon«(>r;  nr  thnt  Ii(|iiid3  hnxT  a  sf'irit  which  in  a  prinrnplo  n( 
fluidity  tluit  \»  wanting  in  ftolifl".  nnd  the  like.     Tttit  nmrber 
of  thcxe  ie  in  acconlnnee  wirli  irnth.     For  it  is  inuntfctt  tliiit 
«uuH   nnd  wax,  nbirh  may  be  cut  and  inonldLtl  nnd  lake  im- 
prO(<(sioti8,  are  far  larcr  than  quickmlvcr  or  mpltt-d  lead,  ns  i« 
proved  in  the  pruiiortioa  of  their  gravities.     But  if  u  man  tttill 
in-iat  that  snow  or  wax,  tliongh  mrer  (in  the  whntc)  than 
quicksilver,  may  yet  have  closer  nnd  more  compnci  [lart^;  hut 
that  licciiueu  ilicir  biidicB  are  «jK>ugy,  nnd  hiivv  ninny  cAvitie^* 
uitd  admit  the  nir,  they  arc  th«r«foro  in  the  whole  li^^htor;  ft8 
i»  the  case  io  the  piiraice-stone,  which  in  ]<n>ix>rtion  to  ita  eiBO 
nwiy  pcrhape  be  ligliicr  than  wood,  yet  if  both  be  reduced  to 
powder,  the  powder  of  pumiec-etonc  will  be  heavier  than  thai 
of  wood,  bccauBQ  it  haa  now  hwt  it*  cavities;  his  olwiTvation;* 
nnd  objcetions  are  good.     But  what  will  they  i^ny  to  nielttMl 
snow  and  wax,  where  the  mvitica  are  already  fillod  up?    or 
what  to  the  bodies  of  gums,  m:i«tieh,  nnd  the  like,  which  have 
not  these  nmiiifext  cavi:ieti,  and  yet  are  lighter  than  many 
fluids?     Now  what  ihey  allege  of  the  spirit,  the  power  and 
(nrxx   whereof  mnke    things    fli>w,   is   ceriainly   at    fintt    sight 
probable,  and  familiar  to  lomnion  notions;  but  in  reality  it  ix 
more  tlifBcult  and  erronenn?.  as  being  not  only  not  supported 
by  rciuMin,  but  uliiHHt  op[N)eed  to  it.     Pur  thin  spirit  they  talk 
of  docs  in  fa»Tt  (though  it  may  appear  atrange)  produce  con- 
cislency,  and  not  fliiidily.     And  thid  is  excellently  shown  in 
the  instance  of  snow,  wliiuh  though  a  body  compoundctl  of 
water  and  air,  and  though  air  and  water  »c]iarate  are  fluids, 
yet  acquires  consistency  by  mixture.     Hut  if  a  num  object  that 
this  may  perhaps  proceed  from  a  condensation  of  the  watery 
part  by  cold,  and  not  from  the  interposition  of  the  air,  he  may 
correct  hia  opinion  by  obwrving  that  foam  al.*o  \»  n  bo<iy  like 
I       *now,  which  yet  ie  no  way  condensed  by  cold.     But  if  he  etUI 
»t^e   tliat    in  foam   likewise    eotidem^ition    proceeds   not    from 
I       cold,  but   from  ngitulion  and   percusHiiin,  let   him  look  at  the 
■   boys  who,  out  of  a  little  air  b.ealhed  ihniugh  u  pii>e  or  lube. 
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and  w»tvr  mixed  wllh  a  little  Boap,  to  nuike  it  more  tmamcai 
raUc  a  wontlrrrul  towcr-like  ftibriu  of  bubbles.  But  the  fact 
it  tlut  bodies,  at  t)ie  toucli  of  n  body  tliiit  is  friendly  or  sinaiUr, 
revive  and  open  theiu»clves:  bat  at  the  toucb  of  on  unfrieodlj 
bodr  tbey  sbrink  up  nud  gutlicr  thcmsol vc^  together.  And 
bence  tbc  apposition  of  an  alien  body  is  the  cauee  of  con- 
sistency. Thus  we  see  that  when  oil  is  mixed  with  water,  the 
Umaspnrency  which  existed  buforc  both  in  the  oil  and  the  water 
b  to  A  certain  cxt«Dt  lo«t.  On  the  other  hand,  we  ece  that 
paper  moiatened  with  water  re»oU'e9  iteelf  and  loaee  its  con 
sistency  (which  before  by  reason  of  the  air  in  its  por«s  wad 
Mrong);  but  moistened  with  oil  it  doed  it  Uan,  because  oH 
agreed  lens  with  jiapcr.  The  same  likewise  we  (tee  in  SQgar 
and  like  bodies,  which  relax  themselves  to  receive  water  or 
wine,  and  that  not  only  when  the  liquids  press  ujioq  them,  bat 
Uiey  likewise  suck  and  draw  up  the  liquids  ihemMilves. 


ru. 

On  the  CcRttni  httuKtn  SeitstbU  owrf  InsetttihU  Bodies. 
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The  pmwions  of  bodies  which  have  sense,  and  of  bodies  witli- 
out  semie,  have  a  great  correspondence,  except  that  a  sensibte 
body  has  also  a  spirit.  For  the  pupil  of  the  eye  is  like  a  look* 
ing-glass,  or  water,  anil  receives  and  re6ects  the  image*  of 
light  and  visible  bodies  in  the  some  manner.  The  organ  of 
hearing  has  a  oonforaiity  witli  an  obslrucllon  in  a  cavo*  from 
which  the  voice  and  sound  is  best  re-echoed.  The  attraction 
of  things  iiianiuiale,  and  agaiu  the  horrors  and  aversions  (I 
speak  of  such  as  arc  proper  and  peculiar)  in  animaU,  corrc«pond 
to  the  scDse  of  emoll  and  pleading  and  diAagrecnble  odours. 
In  tlie  ta^te  an<l  touch  we  find  every  kind  either  of  violence  on 
the  one  hand  or  of  gentle  and  friendly  insinuation  on  the  other 
which  can  happen  in  inanimate  bodiea,  with  all  the  configurations 
of  these  same  paasions,  expre.-<fie<l  and  intcrprete<l.  For  in  dead 
bodies  compreKnioTMt,  oxt(>niiion»;,  orronions,  scpAralious,  and  the 
like  arc  concealed  in  their  process,  and  only  perceived  in  theilH 
manifesi  eSecU.  Hut  in  animals  they  are  performed  wirh  »^ 
•ensatioQ  of  pain,  according  to  the  different  kind  and  character 
of  the  violence,  the  spirit  pervading  everything.  And  froc 
this  principle  is  di- rivet!  the  knowledge  whether  any  nnimnl  maw 
ibiy  have  suine  other  sen$c  besides  tho^c  iili.-<erved ;  and 


«  C0GITATIONE8  DE  NATURA  nEEUM."  433 

nay,  and  wlmt  kind  of  seofCfi  there  may  bo  in  the  whole  rnco 
oFaoimatiL      Fur  a  just  distinction  of  tlic  pti»sinnti  of  matter 
•ill  give  the  number  of  si^nseti,  pi\)vidod  ouly  that  the  rei^uUite 
[o^us  be  supplied,  anil  the  opirit  Lc  adJcJ. 

TUf. 

On  Violint  Afotimi,  that  it  u  tftejiight  and  dispersion  cf  the  portt 
of  a  thing  from  pressure^  though  not  visible. 

Tiolent  rnotioa  (u  thcY  cult  it),  whereby  projectiles,  aa  stonea, 
UTOws,  bullet*,  and  the  like,  fly  through  the  nir,  U  about  the 
tDQiiDoneiit  uf  all  tnotions.  And  yet  in  the  obfiervRtion  and 
\  tDqaiKition  horeof  men  have  shown  a  Atrange  supinenest  and- 
ivgligenco ;  nor  is  it  a  small  Ion  that  is  entailed  by  miscaTTiage 
in  the  inveatigattoD  of  the  nature  and  power  of  this  motion ; 
tceliig  it  ia  of  use  in  infinite  wayti,  and  va  tlie  life  and  soul  of 
■tnillery,  engines,  and  the  whole  buBiness  of  mechanics.  Now 
,  iDoet  InquirL-r^  when  they  have  pronounced  thia  motion  to  be 
I  violent,  and  dintinguislied  it  fri>m  natural  motion,  think  thry 
[liatedone.  And  it  ia  indeed  the  peculiar  manner  and  di-tcipline 
fif  Aristotle  and  hja  echool,  to  teach  men  wliat  to  say,  not  what 
to  think ;  and  how  to  difchargc  theineclTes  by  aftimiing  or 
[deoyiog,  not  Iiow  to  explain  and  satisfy  tliemselvca  in  tlmught. 
|Dthvn  itse  a  littlo  more  diligence,  aad  taking  up  the  poEitinn 
tvo  bodiea  cannot  be  in  the  same  place,  conclude  that  the 
inger  impels,  and  the  weaker  giveaway;  thnt  this  giving 
way  or  flight,  if  the  force  applied  be  small,  doc«  not  continue 
after  the  ceeeation  of  (he  fir^t  impultw,  aa  In  protmiiion;  hut 
that  if  llic  force  be  great,  it  continues  for  a  time  even  after  the 
removal  of  the  impelling  body,  till  it  is  gradually  diminished, 
m  in  throwing.  And  these  again,  after  another  inveterate 
habit  of  the  same  iichoot,  catch  at  the  beginnings  of  ihingti,  Init 
do  not  trouble  themselves  about  their  process  and  end:  ait  if 
every  beginning  implied  Uio  rest;  and  hence,  in  n  kind  of  pre- 
mature imftttience,  they  break  off  the  inquiry.  I'W  upon  the 
point  that  bodlee  yield  at  the  instant  of  the  stroke,  they  have 
eometliing  to  say  ;  but  why,  after  the  impelling  body  has  been 
reiDovcd,  and  the  nccewity  for  the  diearraiigeincnt  of  ihe  Lodiea 
has  thereby  absolutely  ceaaed,  the  motion  ehould  still  continue, 
Ihey  say  nothing,  nor  do  they  clearly  understand  Ihemrtclves. 
OtheTB,  more  diligent  and  [wrsovcrant  in  inquiry,  huriiig  oh- 
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served  tlio  power  of  the  air  in  winds,  and  the  like,  which  la 
gn?at  ihnt  it  can  t-ven  blow  down  trecfl  and  towcri«,  imiin^tDe 
ihnt  the  force  which  carries  nnd  ocenmimnicj  projoctUcs  aft 
the  first  iinpulMj  ghould  he  attributed  to  the  air  collectliig  U 
and  rushing  in  behind  tlie  body  moved,  hy  wliich  force  the 
body  is  carried  forward  like  a  «hip  in  the  water.  And  ihew 
certainlj  keep  io  the  point,  and  cany  their  speculation  to  ita 
issue;  yet  tlicy  fail  of  the  truth.  Kow  tlic  cane  in  really  tliis. 
The  principal  motion  Beeme  to  be  in  the  parts  of  llie  body  pro- 
jected, which  being  too  subtle  to  be  jierccived  by  the  eye,  and 
men  not  being  attentive  enough  but  jMuwing  the  matter  by 
with  a  light  observation,  is  not  oheorved.  But  to  an  accurate 
obeerver  it  is  manifest  that  hard  bodlea  are  most  impatient  of 
prcsaurc,  and  haTc,  as  it  were,  ft  very  acute  perception  thereof; 
80  that  when  forced  ever  so  little  out  of  their  natural  position, 
they  strive  witli  great  velocity  to  free  thomHelvcs  and  return  to 
their  former  statu.  And  to  do  thiii,  all  the  piirl«,  commeacii^ 
with  the  part  struck,  tlirust  and  \yraia  one  another  forward,  juU 
like  an  external  force  ;  which  produces  a  continuous  and  IntonBC 
(though  invisible)  trepiilation  and  commotion  of  the  parts. 
And  this  we  see  in  gla^a,  sugar,  and  brittle  tilings  of  the  like 
nature;  which,  if  they  he  cut  or  divided  witli  any  sharp  iron 
instrument,  directly  and  almost  instantaneously  break  to  pieces 
in  other  places  untouched  by  the  stroke  of  the  instrument; 
which  plainly  proves  that  the  motion  of  pressure  is  communi- 
cated to  the  neighbouring  parta;  which  moUon,  working  all 
round,  and  muking  trial  everywhere,  cauaes  fracture  in  that 
part,  where  from  the  predisposition  of  the  body  the  union  waa 
weakest;  and  yet  tUid  very  motion,  while  it  disturbs  aud 
pcnctratcB  every  part,  docs  not  show  itself  to  the  eye  until 
there  is  an  open  fracture  or  solution  of  continiiily.  Again* 
we  see  if  a  piece  of  iron  wire,  or  a  stick,  or  a  quill  (or  such 
like  bodies  ns  are  flexible  and  yet  elastic)  be  bent,  and  held 
by  both  ends  between  tlio  finger  and  tluimb,  it  immcdintct)^ 
Icnpa  away.  Now  the  cause  of  this  motion  is  proved  manifestly 
not  to  lie  io  the  extreme  parts  of  the  bo4ly,  which  are  held  fast 
by  tfie  fingers;  but  in  the  middle,  which  bears  the  violence; 
to  relieve  which  ibis  motion  is  set  at  work.  But  in  this 
example  it  plainly  appears  that  the  cauBe  of  motion  thoy 
derive  from  the  imptdoc  of  the  air  js  excluded ;  for  there  is  no 
percussion  to  set  the  air  in  action.     Aud  thiA  is  abo  shown  io 
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le  tririal  cxjierimcnt  of  equeczing  a  freeh  and  elipiver/  pliim- 
le  betivcen  the  fiagere,  gradually  iacrcosing  tlie  pressuret 

id  60  shool'iDg'  it  out.  For  in  tbta  csumpic  likewise,  com- 
prceeton  takc«  the  place  of  pcTcu»?iuR.  But  the  most  evident 
cfl«ct  of  thift  motion  is  seen  in  the  perpetual  revolutions  or 
rotationa  of  projectiles  in  their  flight;  for  they  go  forward, 
but  their  progrc^^  i^  in  spiral  tines, — tiut  is,  rvvutving  us 
ifaey  go.  And  certainly  I  have  felt  eouie  doubt  as  to  this 
ftpiral  motion,  ao  rapiil  09  it  is  and  yet  en  free  nnd  as 
it  were  familiar  to  things,  whetlier  it  did  not  depend  on 
some  higher  principle.  But  I  think  the  cause  of  this  effect 
i»  the  name  tbiit  I  am  now  siK-aking  of,  and  no  other.  For 
pressure  of  a  body  at  once  excites  a  motion  in  the  parts  or 
particles  to  extricate  and  free  theinaelves  in  any  way  tlicy 
can.  And  hence  the  body  is  not  only  driven  in  a  straight  line, 
and  eo  fiiea  forward ;  but  it  tries  all  round,  and  therefore 
rcTolvca;  for  both  motions  help  to  set  it  free.  And  in  Bolid 
bodies  this  is  something  subtle  and  abetniec ;  in  pnft  bodiea  it 
is  evident,  and  ohnoet  palpable.  For  as  wax  or  lend,  and 
similar  8of)  bodies,  on  being  struck  with  a  hcimmcr,  give  wny 
not  only  forwards,  hut  on  all  sides  ;  eo  hard  or  resisting  botlies 
fly  both  in  a  right  line  and  round  abnut.  For  the  corporeal 
yielding  in  soft  bodies  and  the  locnl  yielding  in  hard  proceed 
on  the  same  principle;  and  it  is  in  the  change  of  shape  of  a 
unfl  body  that  we  can  bent  perceive  whjt  Uie  passion  of  a  bard 
body  is  when  it  escapes  and  flies.  Meantime,  I  would  not  be 
understood  to  deny  that,  be^idc^  this  motion  (which  in  the 
principal  thing),  iwme  part  of  tlic  work  is  also  to  be  nttributed 
to  the  conveyance  of  the  air,  by  which  the  principjd  motion 
may  be  assiatcd,  impeded,  turned,  and  directed.  For  of  thin 
too  the  }>ower  is  not  inconsidentble.  And  this  explanation  of 
violent  Oiid  meelianicid  motion  (which  liiu*  hitlicrto  cecaped 
ohttcrvation)  is  u  the  fountain  of  practical  operation. 
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^^^^On  the  cause  of  Motion  in  Fire-firms,  that  it  has  onli/  been 
^^^H  iuguircd  in  part,  and  that  nvt  the  priuciptii  one, 

W       The  caiuw  of  lire-amis,  and  the  explnnntion  of  so  powerful 

and  noble  a  motion  va  imperfect,  and  dL*ticicnt  in  tlie  most 

im|M>rtant  port.     For  they  sny  that  giin[»oivder,  when   con- 
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rcrtctl  into  fiamc  and  r&roBed,  dilates  it^lf,  and  fills  a  larger 
s|Kicc;  and  hence  follows, —  ob  othorwimj  either  two  bodies 
would  bo  ia  ono  place,  or  there  would  be  a  ficnctmtioQ  0/ 
dimensionii,  or  the  fonn  of  the  element  would  be  de«iroycd,  or 
the  Bituation  of  the  p»rtd  would  be  coDtntry  to  the  nature  o( 
the  whole  (for  these  are  (he  phraeea  nsed),— t3ie  expiilaion  « 
broaking  out  of  tlie  oppo^iug  body.  And  ihcrc  ia  something 
in  what  they  any.  For  th'ui  appetite  and  pastiion  of  niatUf 
has  likcniac  some  part  in  this  kind  of  motion.  NevertJielesi 
they  are  wrong  in  too  huolily  r[:fcrrin<;  Hie  mnttcr  to  tfau 
□ccesNty  of  dilatation  of  tbc  body,  without  distinctly  con- 
Bideriog  that  which  in  nature  preccd««.  For  tliat  the  tody 
of  the  powder  after  it  is  turacd  into  fliuue  should  occupy  a 
larger  spnco,  is  indeed  ncce*<ary ;  but  that  the  body  of  the 
powder  should  catch  flauio,  and  that  too  with  such  rapidity, 
iH  not  90,  hut  depends  on  tlie  preceding  conflict  nnd  rt'liiiion 
of  motions  with  one  another.  For  no  doubt  but  that  tlie 
solid  and  heavy  body,  which  is  driven  out  or  rcmored  by  a 
motion  of  this  kind,  resUtit  sedulously  before  it  gives  w&y  ;  and 
if  it  be  stronger  it  gainn  the  victory ;  that  10,  ike  flanH  does 
not  drive  out  the  bullet,  but  tbe  bullet  smothers  tlie  flame. 
Therefore  if  in  place  of  gunpowder  you  take  sulphur,  caropbor, 
or  like  things,  which  themselves  socm  catch  fire,  and  if  (aiucc 
compAotuce^  of  bodies  is  au  impciliment  to  kindling)  you  make 
them  up  into  grains  of  [towdcr  mixcil  with  some  portion  of  tbe 
nsh  of  juniper,  or  somo  other  rcry  combustible  wood,  yet  (if 
there  be  no  nitre)  that  rapid  and  powerful  motion  will  not 
follow,  but  the  motion  of  kindlinf;  will  be  hindered  and  re- 
Ktmincd  by  the  mass  of  tlio  resisting  body,  and  will  not  develop 
iL^clf  or  lake  ctfecL  But  tbe  trutli  of  Uie  matter  in  this.  Yoa 
will  find  that  the  motion  here  inquired  is  double  and  com- 
iwuiid.  For  besides  tJio  motion  of  kindling,  which  is  prin- 
cipally in  the  sulphur  of  the  [Mwdcr,  there  is  anotbcr  stronger 
and  more  violent.  Tliis  proceeds  from  the  crude  and  watery 
spirit,  produced  mostly  from  the  nitre,  and  in  some  degree 
from  the  charcoal  of  willow-wood,  which  is  not  only  cxpnnded 
(as  vapours  unuatly  arc  by  heat),  but  also  (which  is  the  chief 
point)  flics  and  burets  nway  from  the  heat  and  inflammation  nitli 
ibo  utmost  rapidity  and  violence,  and  thereby  likewise  makes 
a  paasogo  and  opening  for  the  ixttammation.  AVc  see  eomo 
rudiments  of  this  motion  in  the  crackling  of  dry  leave 
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turcl  or  ivy  vhen  the;  arc  ])at  on  the  fire;  and  etiLl  more 
ill  e-tlt,  wlii'!li  more  rcseinl)lc«  Uio  Dnturo  of  tho  <tiing  ben 
mquinnl.  SomctliiDg  Uke  it  also  we  often  Bee  id  wet  tallow- 
««iidleii  and  ihe  ilatulRnt  flmneii  of  p;recn  wood.  But  it  is 
especially  visible  id  qiiickeilvcrj  which  is  an  exceedingly  crudo 
body^and  like  mineral  wster,  the  force  wbereuf  (if  it  be  vexed 
by  fire  and  prevented  from  escaping)  in  not  much  len»  tlian 
that  of  gunpowder.  Therefore  men  should  be  aJnioniabed  luid 
eatreuted  by  this  exompte,  not  to  seize  some  one  point  in  the 
inquiaition  of  causce  and  thrrcupon  lightly  pronounce,  but  to 
look  about  them,  aad  fix  their  cotuidvnittons  strun;jer  and 
deeper. 


I 
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On  tlie  Diasimifarify  hetuteen  Celestial  and  Suhlunary  liodiet  with 
regard  to  etentitif  and  mutobiltt^  ;  that  it  U  vot  verified^ 

Tbe  comiuou  idcu  tbut  the  universe  is  rightly  divided  »i)d  dis- 
tinguished OS  it  were  by  globtai,  »o  that  there  is  one  system  of 
celestial  and  anotlier  of  sublunary  bodies,  seems  to  huvc  hccii 
introduced  Dot  without  reason^  if  only  it  be  held  with  modera- 
tion. For  DO  doubt  but  that  the  regions  above  and  below  the 
lunar  arb,  together  with  the  bodies  contained  tlicrein,  diScr 
much  and  greatly.  And  yet  this  is  not  more  certain  than  that 
tbo  bodies  of  both  globes  have  common  ittclinations,  paesJons, 
imd  mottoua.  We  should  tlierefore  follow  tbo  unity  of  nature, 
and  rather  distinguish  than  sever  such  things,  and  not  make  a 
bleach  in  the  coatcmplation  of  them,  Hut  what  is  further 
held, — that  celestial  bodies  do  not  sufTer  changes,  while  sub- 
lunary or,  as  they  coll  them,  elementary  budicii  do;  thai  tho 
matter  of  the  latter  is  like  a.  harlot,  always  seeking  after  new 
fonns,  while  tliat  of  Ihe  former  is  like  a  matron,  delighting  in 
a  wcdiiwk  constant  and  undcfiletl, —  M-emn  a  wcnk  and  popular 
ojMDion,  ariung  out  of  supeHicial  appearances  aiul  supersti- 
tion. To  me  indeed  it  appeare  to  be  untenable  and  without 
foundatton  on  both  eidoi.  For  neither  is  heaven  indocfl  with 
tJiat  eternity  which  thoy  suppose  nor  the  earth  with  that 
tnutabdity.  For  with  regard  to  the  heaven,  we  may  not  con- 
clude that  there  ore  no  changes  there,  because  there  arc  nono 
which  we  can  sec;  for  the  eight  U  defeated  both  by  subtlety 
'of  llie  body  and  dUtance  of  place.     For  there  nrc  manifestly 
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various  change*  of  the  air,  as  in  heat,  cold,  odours  nnd 
wliich  are  not  subject  to  sight.  Ami  I  Bujipoae  that  if  the  eye' 
were  placed  In  the  moon'o  orb,  it  Tould  not  be  able  nt  »uc]i  a 
distonco  to  eee  what  was  going  on  hcre»  and  all  the  motions 
find  changed  of  machines,  auiiiuds,  plants,  and  the  like  (which 
hy  reaaoo  of  the  dintancc  arc  not  as  big  aa  the  smallest  mite), 
on  tiic  surface  of  tlie  earth.  But  that  in  bodies  of  so  groat 
size  and  magnitude  as  hy  the  bulk  of  their  dimcneiotu  to  otci^ 
come  such  a  distance  and  reach  the  cyc>  changes  do  take  place 
witliin  the  heavenly  regions,  is  sufficiently  proved  by  some 
comets  ;  I  mean  tlioee  which  have  [>re8erved  a  certain  and  con- 
Etant  configiimtion  with  the  fixed  stars  ;  tike  that  which  in  oiur 
day  appeared  lu  Casslopea.  But  with  regard  to  tlie  earth, 
when  we  ha%'e  penetrated  into  tlie  interior,  aud  got  through 
tliat  crust  and  compoflitloD  which  is  found  on  the  surface  and 
in  the  porta  next  it,  there  seems  a  perpetuity  there  alio,  like 
that  supposed  to  exist  in  the  heaveus.  For  douhtleas  if  the 
earth  were  subject  to  changes  far  within,  the  con»eiiuenoe  of 
tho^e  changes  would  even  in  this  region  which  we  inhabit  pro- 
duce greater  accidents  than  we  eee  Uke  place.  Certainly  most 
of  the  «ArthquAkc!i  and  eriiptiona  of  water  or  fire  do  not  rtf« 
from  any  great  depth,  but  close  at  hand  ;  seeing  that  tlicy  oc- 
cupy a  small  port  of  the  Burtacc.  For  the  wider  the  district  and 
region  such  accidents  extend  over  on  the  face  of  the  earth,  tlra 
deeper  must  we  suppose  their  roota  or  sources  to  descend  into 
ita  bowels.  Therefore  the  greater  earthquakes  (greater  I  mean 
in  extent,  not  in  violence),  which  happen  seldom,  may  be  rightly 
compared  to  the  comets  of  which  I  spoke,  (hnt  are  themselves 
likewise  uncommon ;  so  that  it  is  true,  ns  I  said  at  &ntr  tlut 
between  the  heavens  and  the  earth,  aa  regards  constancy  and 
change,  there  is  no  groat  dlHerence.  But  if  any  one  be  moved 
by  the  apparent  equability  and  certainty  of  motion  in  the 
heavenly  bodies,  as  being  the  iiuqniruhle  comjnuion  of  eter- 
nity; ItHik  at  the  ocean,  which  in  its  ebb  and  flow  exhibit*  a 
constancy  alinoii^t  ne  regular,  Lastly,  if  a  man  etill  urge,  that 
yet  it  cannot  be  denied  but  that  on  the  euriiice  of  the  earth 
it^lf  and  the  part«  next  thereto  there  arc  innumerable  changes : 
in  the  heavens  not  so ; — I  would  answer,  firat  that  I  do  not 
mean  that  they  are  equal  in  everything;  and  yet,  secondly, 
that  if  we  take  the  regions  which  tlicy  call  the  upper  ontl 
middle  region    of   the  air   lor   the  surface  or    tuner    cont   ol 
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tiie  bciivciu,  in  the  tamt  manner  lu  wo  take  (liia  region 
here  in  which  nniinaU,  planu,  and  minemU  arc  coDtatiicdj 
far  the  eurfncc  or  outer  coat  of  the  earth,  wc  dhoJl  find  there 
nlno  various  and  multiform  gencrationt)  and  changee.  There- 
fore almost  alt  (umull,  conflict,  and  diaorder  wetn  to  have  place 
uoly  in  the  confines  of  henven  and  earth.  As  it  is  in  civil 
aflTairs,  wherein  it  comniotdy  hapjieiid  that  the  Iwrder  country 
of  two  kingdonifi  in  harassed,  tiy  continual  incursions  and  vic^ 
leoce,  while  the  intenor  of  both  kingdoma  enjoys  [)L>ace, 
security,  and  profound  tranquillity.  Nor  will  any  one  object  to 
this  opinion,  if  lie  consider  it  riglitly,  on  the  ground  of  religion. 
For  it  was  only  heutlieo  iirrognnce  t}iat  endowed  the  heaven 
wiili  this  prtTogativc  of  hciiig  incorruptible;  whereas  the  Holy 
Scripturca  aMign  eternity  and  corruption  to  heaven  and  earth 
alike,  though  not  to  each  nn  equal  glor>'  and  veiiemtiun.  For 
if  we  read,  "  that  tho  euu  and  moun  arc  faithful  and  etomnl 
witneaeee  in  (bo  bcaven,"  we  read  likewise  that  "  generationa 
pus  away,  but  the  earth  remaincth  for  ever."  But  tbnt  both 
ate  transitory  ia  implied  in  one  omcle,  namely,  "heaven  and 
earth  shall  pasg  away,  but  the  word  of  tlic  Lord  shall  not  pass 
away."  And  the-'^e  things  I  have  upoken  not  out  of  zcnl  to 
introduce  a  new  opinion,  but  bccnura  I  foresee,  not  without 
exjMjrience,  but  instructed  by  example,  thai  theee  fabulous 
divnreeH  and  dUtinctious  of  thingri  and  regionn,  beyond  what 
truth  adniitK  n\',  will  lie  n  great  obelacic  to  true  philosophy , ami 
the  contemplation  of  nature. 
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The  eonaiilcralion  of  tha  cjiubgs  of  the  ebb  and  ilow  of  the  sea, 
nttempled  by  tke  ancients  and  nft^rwnrdg  dropped,  takou  up 
tigain  by  tbe  nio<]ern8  and  yet  by  variety  of  opinions  rather 
unM!ttled  than  diiiCUNtcd,  m  cmnmonly  by  a  light  conjecture 
referred  to  the  moon,  by  reason  of  some  correHjKindence,  be- 
tween the  motion  of  tJie  tidc^  and  that  of  the  moon.  But  yet 
if  wc  look  more  cloM;ly  wu  ehnlt  find  eoniu  veatigCB  uf  truth 
which  may  l4^d  to  Renter  ccrtiiinty.  Therefore  that  there 
may  be  no  confut^ioii,  wc  mudt  first  distinguuh  the  motionn  of 
the  ecn,  which,  though  some  huvu  very  inconsiderately  mul- 
tiplied them,  are  in  reality  only  five  in  number;  whereof  one 
is  a  kind  of  anomalous  motion,  the  others  constant.  Let  the 
iiret  motion  be  set  down  as  that  wandering  and  various  motion 
of  the  currents  («a  they  cnll  tliem).  Tlie  second  as  tlukt  great 
motion  of  the  ocean  every  six  houra,  by  which  the  waters 
alternately  approach  and  retire  from  the  nhore  twice  a  dayj 
oot  exactly,  but  with  such  a  difference  as  makes  the  |K>riitd  of 
revolution  a  month.  The  third  as  the  montJity  muiion  itself, , 
being  no  other  than  tlie  restoration  of  the  daily  motion  (licfore 
mentioned)  to  the  same  times.  The  fourth  aa  the  half-monthly 
motion,  whereby  the  tides  arc  iucrcased  more  at  the  new  and 
full  mooni5,  tliun  at  Ihc  i|uartcr».  The  liflh  aa  the  hnlf-yeurly 
iiHition,  whereby  the  tides  receive  a  great  and  remarkable 
increase  at  the  equinoxes.  JJow  it  ie  of  the  second,  or  groat 
diurnal  motion  of  the  ocean  T  intend  principally  to  dtscouise  at 
present ;  only  touching  on  the  others  in  pni>^ing,  and  a»  far  n^ 
thoy  tend  to  explain  tliis  motion.  Fii-st  therefore  with  respect 
to  the  motion  of  the  currents,  there  is  no  doubt  hut  tliiit 
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nccDrdingly  iit>  the  fraters  are  either  confined  by  rtr»it*, 
released  by  open  spnccs;  either  run  and  as  it  were  pour  down 
dcclintice,  or  encounter  and  run  up  ncclivitice;  cither  glide 
smoothly  over  a  level,  or  are  disturbed  by  tke  furrowa  and 
inerjufllities  of  the  bottom :  either  fall  in  with  oUier  currents 
xrith  n'hich  they  mingle  and  are  carried  along,  or  are  i^UaUHl 
by  the  wind*,  capecially  tlie  anniversary  or  periodical,  which 
return  at  certain  seasons  of  the  year;  tlioro  is  doubt>  I  say, 
that  from  thcee  and  siniilar  causes  waters  vary  their  forces  and 
eddies  as  well  in  the  direction  and  course  as  in  the  velocity  or 
incnsure  of  the  motion,  and  that  thence  these  currents  arc 
formed.  Id  eeas  therefore  the  depth  of  the  chanoel,  tlic  inter- 
vention of  aubmariuc  rocks,  chium»,  the  windinge  of  ehorce> 
protnontorice,  gulfsi  straits,  scattered  ielandg,  and  the  like, 
produce  many  eflbcta,  and  drive  the  cunr»cg  and  Htrcnin^  of  iJic 
wntem  to  all  points  of  the  ainiposd,  to  east  and  west,  ns  well  as 
to  north  and  south,  according  to  the  positions  and  relative  con- 
figurations  of  the^e  ohstructionit,  open  space*  and  declivitleii. 
Let  therefore  this  [mrticular  and  aa  it  were  fi>rluit«u«  motion 
of  the  waters  be  set  aside,  that  it  may  not  confuse  us  lu  the 
inquiry  which  we  are  pursuing.  For  it  is  not  fair  lo  deny 
the  truth  of  what  I  shall  presently  propound  with  regard  to 
the  natural  and  ualvcrsal  motions  of  the  ocean,  on  the  ground 
that  this  motion  of  thu  currents  is  at  rariancc  with  my  jHnsitiom. 
For  currents  are  mere  compreseions  of  water,  or  liberationa 
from  compression ;  and  are  (as  I  have  said)  particular  and 
rcspectiTC  to  the  position?  of  water  and  land,  or  even  to  the 
pressure  of  the  wind.  And  this  should  be  the  more  remem- 
bered and  ubaervcd,  because  this  general  motion  of  the  ocean, 
whereof  I  am  now  treating,  is  so  mild  nod  gentle,  that  it  is 
entirely  subdued  and  overpowered  by  the  force  of  the  current), 
and  yields  to  the  impulse  and  direction  of  their  violence.  Now 
that  this  is  so,  is  prinrlpijly  shown  by  the  fact,  that  the  simple 
motion  of  the  ebb  and  flow  of  the  sea  is  not  fcic  in  the  raiddtc 
of  the  M^a,  especially  in  vast  and  extensive  seas,  but  only  near 
tlic  shores.  Thcrclorc  no  wonder  if  (being  Inferior  in  strength) 
it  is  hidden  and  as  it  were  destroyed  by  the  currenta;  except 
that  this  very  motion,  when  it  is  with  the  stream  of  the 
eurrentii,  somewhat  assists  and  increases  their  force;  whereas 
when  it  is  against  the  currents  it  slightly  checks  it  Dia- 
nii^itig  then  the  motion  of  the  current)?,  I  go  on  in  ilie  four 
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I  conHlnni  molions,  tlie  aix-liourly,  Uie  moDtliLy,  tbc  lialf-montlily, 

■  and  the  haJf-jcarlj ;  whereof  llio  lint  ulouc  ecctna  to  move 
aaU  elii*  tht  Hon*  of  ihc  sea,  the  eeccnd  only  to  dctcrmuio 
and  restore  that  tnoiiou,  nntl  the  two  last  to  inctvase  and 
Btrengthcn  it.     For  th«  ebb  nnd  flow  of  the  %ca,  which  floods 

I  the  ahorcB  to  a  certain  ilietancc  iiud  then  retiree  again,  varies 
both  ttt  different  hours  and  in  the  force  and  fiitantity  of  water, 
whereby  the  other  three  motions  become  visible.  This  motion 
therefore  of  ebb  and  flow  mu^t  (ns  we  prupoi^c)  bv  distiiiclly 
aud  properly  coutiidered.  And  finit  it  must  nbsulutety  be 
gmnt«fl,  tlinl  this  motion  concerning  which  wo  are  inquiring 
be  one  of  tlic*c  two, — cither  a  motion  of  rising  and  fulling  of 
the  waters,  or  a  motion  of  progression.  Now  by  motion  of 
P  rising  and  falling  I  mean  such  motion  as  is  found  in  boilii^ 
water,  which  rises  up  in  the  boiler  and  then  »inks  agnin;  whercns 

tby  progresaivc  motion  I  mean  i>ucb  as  ie  found  in  wutcr  carried 
in  a  basin,  which  runs  from  one  eide  up  i^inat  tJie  other. 
But  thnt  this  motion  is  not  of  the  flret  kind  appears  principally 
from  this,  that  in  the  ditlo-rcnt  part«  of  the  world  tides  vary  in 
pcHut  of  time;  so  that  in  some  places  thcro  is  a  flow  and  in- 
creaw,  when  elsewhere  there  is  on  ebb  nnd  decrciwe.     Now,  if 

.    waters  did  not  move  from  place  to  place  but  boilc^l  up  from  the 

P  bottom,  tlivy  ought  to  rise  and  lull  everywhere  at  once.  For  we 
see  that  lho»c  two  other  motions,  the  balf-moathly  nnd  tbe  half- 
yearly,  HCt  aud  oiwmte  over  the  whole  world  at  the  iifuiie  time. 
For  tlie  flow  of  the  tide  is  increased  everywhere  at  the  equinox, 

P  not  ia  some  places  at  the  equinox  and  in  others  nt  the  tropica; 

'  and  so  it  is  with  the  half-monthly  motion.  For  the  tide  is 
highest  at    the  new  moou  everywhere,  and  at   the   qtinrlcr 

■  nowhere.  Id  these  two  motions  therefore  tbc  waters  rcaUy 
seem  plainly  to  rise  and  fall,  and  to  linve,  as  it  were,  tlicir 
apogees  and  perigees  like  the  celestial  bodies.  Now,  is  the 
ebb  and  flow  of  the  sea,  of  which  I  nm  speaking,  it  is  quite  tho 
oonirary;  which  is  tlic  surest  sign  of  motion  in  progrotwion. 
Besides,  if  the  flow  of  the  tide  be  eet  down  as  a  rising,  wc 

■  mustobservc  somewhat  more  carefully  how  this  rising  is  caused. 
For  the  snelling  must  be  cauir*d  cither  by  an  increase  in  the 
quantity  of  water,  or  by  an  extfualon  or  rarefaction  of  ilie  wuier 
in  the  sjunc  quantity,  or  by  a  simple  lifting  up  in  the  snme 
quantity  and  the  same  l>o<1y.  Hut  this  third  cau»o  is  to  bu 
ibadutoly  rejected.   For  if  the  water  be  lifted  up  as  it  is,  there 
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nni«t  of  neeeesity  be  ft  Tftcuum  bctvrcea  Uie  ^nod  and  iho 
bottom  of  the  water,  since  there  U  no  body  to  lake  ii«  plac*. 
And  if  there  ie  a  fresh  body  of  water,  it  must  emanate  and 
spring  from  the  earth.  But  if  it  be  only  an  extension,  that 
will  be  caused  cither  by  a  solution  into  a  rarer  body,  or  by  a 
desire  of  approaching  Bome  other  body,  which,  as  it  were, 
Biimmmu  out  and  nttraels  rlie  water  and  raises  it  up.  And 
certainly  this,  whether  it  be  ebullition  or  rarefaction,  or  agree- 
ment of  lli«  irstent  with  !<otne  one  of  the  hijrher  bodies,  doea 
not  appear  incredible,  if  it  be  in  a  modernte  quantity,  and  ii 
tolerable  length  of  time  UkewLte  be  allowed  for  the  swelling 
or  increase  of  the  watrr  to  collect  and  riitc  Therefore  the 
Mccw  of  water  oliMnahlc  between  the  oniinarv  tide  and  the 
half-monthly  which  is  fuller,  or  even  the  tinlf-yearty  which  ia 
fulleat  of  all,  —  seeing  that  it  is  not  greater  than  the  dif- 
ference between  the  How  and  ebb,  and  baa  likewise  a  long 
enough  interval  to  make  this  increase  gradually, — ia  nothing 
contrary  to  reason.  But  that  to  great  a  taw^  of  water  should 
burst  forth,  ns  to  account  for  the  difFerence  between  the  ebb 
uid  flow ;  and  that  this  should  be  done  eo  quickly,  namely, 
twice  a  day ;  as  if  the  earth,  according  to  tliat  foolish  conceit  of 
Apolloniufl,  were  taking  reapiration,  and  breathing  ont  water 
every  six  hours  and  then  taking  it  in  again  ;  is  a  very  great 
difficulty.  And  let  no  one  be  influenced  by  tlie  trifling  experi- 
ment, that  Home  wells  in  some  places  nre  said  to  luivc  a  c<.irre- 
8]K>(i(lence  with  the  ebb  and  flow  of  ih«  »va ;  whence  one  might 
suspect  that  the  waters  inclosed  in  the  catities  of  the  earth 
1>oU  up  in  a  like  manner;  In  which  caso  the  swelling  could  not 
be  well  referred  to  the  progn>6»ive  motion  of  the  waters.  For 
the  answer  ia  easy,  that  the  coming  in  of  the  tide  may  doM  ■ 
up  and  fill  many  hollows  and  loose  places  of  the  earth,  turn 
the  Fubtcrraneous  wmers,  and  best  back  die  inclosed  air; 
which  in  a  continued  aucccssion  may  raise  up  tlie  waters  ofV 
such  wells  hy  simple  protrusion.  Therefore  this  does  not 
happen  in  all  wella,  nor  indeed  in  many;  which  flhoukl  be  the  ^ 
case  if  it  were  the  nature  of  the  universal  mafe  of  waters  to  A 
Ti«e  and  fall  by  turns,  and  to  corrcppond  with  the  tide  of  the 
ioa.  But  on  U»o  contrar>',  it  is  eo  extraordinary  as  almost  to 
be  regarded  as  a  miracle;  because  (no  doubt)  auch  oi^ninga 
and  pawages  extending  from  wella  to  the  sea  arc  very  seldom 
found  witliout  some  stoppage  or  imjtetlimcnt.     And  it  ia  not 
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out  of  tlie  way  to  mcDtton  what  (?oinc  eay,  that  in  deep  mince 
near  tlic  Bea  the  sir  bccomcH  90  tliick  on  the  flow  of  the  tide  as 
to  thrcst^D  siifTocntion ;  from  which  it  would  Rppcar  not  that 
the  wiiters  boil  up  (there  being  none  seen),  but  tliat  the  air  is 
driven  bnclc.     Bat  indeetl  there  19  another  experiment  which  is  ■ 
nut  to  bo  despised,  btit  is  of  grent  weight,  and  by  nil  means 
deserveo  an  anawer ;  namely,  tbiit  it  hm  been  found  by  careful 
obecrration  (not  accideutolly  noticed,  but  purpcecly  inquired 
and  discovered)  that  the  tide  ebba  on  the  opprintc  ciiiustH  of 
Europe  and  Floridu  at  the  same  time,  imd  that  it  docs  not  leave 
the  coaat  of  Europe  when  it  moves  to  that  of  Florida,  like 
water  stirred  in  a  basin  (which  I  spoke  of  before),  but  that  it 
ptuinly  rii'ci  aod  full^  on  botli  coa£>t0  at  the  eamc  time.     But 
the  solution  of  thie  objection  will  clearly  appear  in  the  obdcrra- 
tions  I  nhall  make  presently  on  the  eoursie  and  progro^ion  of 
the  noean.     Now  the  mm  of  the  matter  U  this,  that  the  waters 
whteh  act  out  from  the  Indian  Oeean,  being  obstructed  by  the 
nppo»tion  of  the  old  and  new  worldn,  are  driven  ihrDUj*!!  the 
Atlantic  from  south  to  north ;  so  no  wonder  that  they  approach 
etiually  at  the  same  time  to  both  ahores,  ag  waters  u»e  to  do 
which  are  driven  by  the  Rea  into  the  mouths  and  channels  of 
rivers,  wherein  it  is   most  evident  that  tlie   motion  of  the 
sea  is  progressive  with  reapcct  to  the  river,  and  yet  orcrflowa 
the  opposite  shore*  both  at  the  same  time.     Tbie  however  I 
raadidly  admit,  an  my  manner  h,  ami  I  would  have  men  attend 
and  remember  it ;  if  on  experience  it  be  found  that  it  ie  high 
water  on  the  cooet;?  of  Peru  and  China  at  the  eamc  time  oe  on 
the  iibove-mentioned  coa8t«  of  Europe  and  Florida,  my  opinion 
that  the  ebb  and  flow  of  the  bc»  la  a  progressive  motion  muHt 
be  given  up.     For  if  it  be  high  water  at  the  eame  time  on  the 
opposite  Bhorea  both  of  the  Southern  ocean  and  the  Athintic, 
tliere  are  no  other  shorea  left  in  the  world  where  there  can  be 
At  the  same  time  a  corrcdponding  ebb.    But  00  tlie  result  of  an 
appeal  to  experience  (to  which  1  have  nibmitted  the  eaimc)  in 
this  matter,  I  fe«l  tolerably  secure.     For  I  am  plainly  of  op!- 
nioD  tlint,  if  we  knew  bow  the  case  stands  all  over  the  world, 
VFG  should  find  that  the  arrangement  is  fair  enough,  and  that 
there  is  at  any  given  hour  sn  ebb  in  some  parts  of  tlie  globu 
eqasl  to  the  flow  in  others     Whcrufore,  from  what  hoe  been 
said,  let  this  motion  of  ebb  and  ilow  be  set  down  as  a  pro- 
gi-e«eive  motion. 
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Next  comes  the  tnquiry,  from  wh&t  caose,  uid  bj  wliat  cor--] 
Tci)pon<lrnr^  of  things  thU  nioiinn  of  the  ebb  and  flow 
and  cxIiihiLi  iUelf?  For  nil  the  greater  motions  (if  they 
likevbe  regular  anil  constaat)  ore  not  eoliurr  or  {to  -aae  aa 
a«trcinomii;a]  term)  fcriRe,  bat  have  in  the  nature  of  tilings 
some  with  which  they  correspond.  Asd  therefore  thcee  mo- 
tions —  both  tlie  ludf-moDtlily  motloa  of  iacreiM  and  th« 
monthly  motion  of  restoration — appear  to  correapond  with  the 
motion  of  the  moon;  the  half-yearly'  or  e<iuiaoctiitI  motion, 
with  that  of  the  euo;  and  likevise  the  risioge  and  rallies  of 
the  waters  with  the  apogees  and  perigees  of  the  heavenly 
bodies.  Yet  il  will  not  immediately  follow  (and  we  would 
have  men  obi>ervc  thje)  that  ihinj^a  which  correspond  in  the 
course  and  periode  of  time>  or  even  in  the  manner  of  carriage, 
are  in  their  nature  eubordinate,  and  the  cause  one  of  the 
other.  For  I  do  not  go  so  far  as  to  assert  that  the  motions 
of  the  moon  or  aun  are  set  down  as  the  causes  of  the  inferior 
motioRD  which  arc  analogous  in  them,  or  that  the  sun  and  moon 
(as  il*  commonly  said)  have  dominion  over  thoete  motion*  of  the 
eea  (tliough  euch  thoughiis  coaily  find  eotrance  into  men's 
mindx  by  reason  of  thi:ir  roneniliun  for  (he  Iieaveilly  bodies); 
indeed  iu  that  very  balf-monlhly  molion  (if  rightly  obecrred)  it 
would  be  a  very  strange  and  novel  kind  of  obedieoce,  for  the 
tides  at  tbe  new  and  full  moon  to  be  affected  in  the  same  way, 
while  the  moon  ia  affected  in  opposite  wnye;  and  many  otlier  i 
things  might  be  adduced  which  wnnlddeslroy  these  fancies  aboui^ 
domiuat iotiiK,  and  load  08  rather  to  conclude  thnt  these  cor*  ~ 
re^puiuk'iices  arlee  out  of  tlie  universal  passione  of  matter,  and 
the  primary  combinatums  of  things,  not  as  if  one  were  go^-erned 
by  the  other,  but  that  botli  emanate  from  tbe  same  origim  and 
fellow  causes,  ^"everthcles^  (however  it  be)  what  I  have  aaid  ^ 
Tettuijns  true,  that  nature  dcli^td  in  correepondencea,  and  scarce  H 
admits  anything  unique  or  solitary.  We  must  sec  therefore  ~ 
with  reaprct  to  the  six  hours'  motion  of  tlie  ebb  and  flow  of  the 
Ma,  with  what  oilier  moUoaa  it  is  found  to  agree  and  corre- 
epitnd.  And  first,  wc  must  imiulrc  rcepectiag  the  moon,  how 
thie  motion  sorte  and  combines  with  the  moon.  Kow  we  do 
Dot  find  that  there  ih  any  reaeniblance,  except  in  llie  cow  of 
the  montlily  restoration;  for  the  eix-liourly  course  (whereof  I 

'  StmimmtTHiu  In  thr  OTleliM)  <hisM  apparmtlj  to  br  rnnutiU-  ~J.  f^ 
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»m  TintF  iiHjtiiring)  his  no  agrefimeot  with  the  montlily ;  nor 
again  id  Uiu  flow  or  the  eeii  found  to  follow  uiiy  of  iliv  cuti- 
(litions  of  the  moon.  Fur  wlictlicr  the  moon  be  in  her  increase 
or  wane,  whether  nnder  the  earth  or  obove  it,  whether  elcraled 
liigli  or  low  ftbove  the  liorizan,  or  whether  situated  in  the 
meridian  or  eUewhcrc,  in  none  of  Ihvnc  inataucea  ba«  the  <:bb 
and  flow  of  the  eca  any  con'eapondeoce. 

Therefore  dUmissing  the  moon  let  us  inquire  of  other  cor- 
respondences' Now  of  all  celeMial  molione  the  diiirnn]  is  plninly 
the  ttbortoxt,  and  accomplUhed  in  iho  lea^l  time  (namely,  in  the 
space  of  twenty-four  hours).  It  is  uMturul  therefore  to  refor 
this  nwtion  whereof  we  are  inquiring  (which  is  still  shorter 
than  the  diurnal  motion  by  three  fourths)  to  that  motion  nmonj^ 
the  celestial  bodies  which  U  shortest;  but  tlus  does  not  presa 
th«  matter.  What  weighs  more  with  me,  ia  that  tki«  motion 
ia  do  distributed  ae  to  correspond  to  the  divisions  of  the  dinmal 
motion;  so  tlist  nlthouxH  the  motion  of  the  wHtera  ia  almoei 
infinitely  aluwcr  than  Uic  diuriiitl  motion,  it  ta  yet  oommen- 
eurabic  with  it.  For  eix  boiirs  'u  &  quarter  of  the  diurnal 
motion,  and  eixbour^  L£(aa  I  have  eaid)  the  time  of  thia  motion 
of  the  sea,  with  a  difference  coinciding  with  the  meai^ure  of  the 
moon*8  motion.  Of  this  therefore  I  am  fully  persuaded,  and  take 
it  almost  for  an  oracle,  that  this  motiou  l&  of  the  same  kind  aa 
the  diurnal  motion.  Taking  therefore  tliit)  as  a  foundntion,  I 
nhnll  proceed  to  inquire  of  the  rest;  and  I  judge  that  the  whole 
matter  may  be  resolved  by  three  inquiries.  Fir^t,  does  this  . 
diurnal  motion  confine  iiself  to  the  limits  of  ibc  heaven,  or 
does  it  descend  and  reach  lower  hodicAi'  Secondly,  do  tlic  seoa 
move  regularly  from  eaet  to  west  aa  the  heavens  do?  Thirdly, 
whence  and  in  what  manner  proceeds  the  reci]n-oeation  of  tlic 
tides  every  six  hours,  eoincidin;;  with  a  fourth  part  of  tbu 
diurnal  mi>tion,  tbou|;h  with  a  difference  coinciding  with  the 
motion  of  the  moon  ?  With  i^gard  to  the  first  inquiry,  I  judge 
that  the  motion  of  rotation  or  conversion  from  east  to  west 
i*  not  properly  a  celestial  but  quite  a  co-micnl  motion  ;  a  motion 
iirimnrily  belonging  to  the  great  fluids,  and  found  from  the 
suiiimilR  nf  heaven  to  the  depths  of  the  water;  the  ineHiiulioii 
being  always  the  same,  though  the  degrees  of  velorily  vary 
grcntly  :  vaiying.  however,  in  a  regular  order,  so  that  the  swift- 
ness of  the  motion  diminishes  the  nearer  the  bodies  approach  the 
earth.  Now  in  the  &r>t  phice  that  this  motion  ia  not  tcruii- 
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nateJ  witli  tho  licavcn,  nuy  be  pntbAbly  inr<;pre<i  Trom  the  fact 
tltat  it  prcvniU  in  full  vigour  throuj^h  such  an  inimcnee  depth 
of  heaven  ta  that  which  lic^  between  the  i^tiuT}'  hcAven  and  the 
moon  (a  spncc  much  larger  than  tliAt  between  the  moon  iuhI  the 
earlli),  detireai^iiij^  re;;uUrIy  all  t)ic  wny ;  whence  it  is  not  likely 
tJiat  nature  should  tlirow  off  Huddeiily  iLiid  al  o»c«  a  corre- 
ttpondencc  of  thi»  kind,  which  has  been  cnnlinuvd  with  a  gradual 
abatement  fur  such  an  immenae  distance.  That  tlii»  ia  the  care 
in  cele»littl  hodic«  !it  pruvcd  by  two  inconvenienced  which  nrould 
DtbtTwldc  lidlow.  For  a'^  it  is  nwuitont  to  thu  ttcusc  tiiat  the 
plftQcta  perform  a  diurnnl  motion,  wo  mu«t  neccs«anly,  unlcw 
(his  motion  be  get  down  ns  niiturat  and  pr<>|>ei:  to  all  planets, 
lake  refuge  cither  in  thu  violence  of  the  primum  mobile,  which 
is  directly  contrary  to  nature*  or  in  tho  rotation  of  the  earth, 
—  a  Buppoitition  arhitmry  en«u<rh,  ae  far  aa  physical  reaaoM 
are  concerned.  In  tlie  heavens  therefore  the  thing  ia  so. 
And  leaving  the  heavens,  thie  motion  ts  Hirther  seen  moAl 
plainly  in  the  lower  oomets,  which,  though  they  are  lower  ihan 
the  moon,  yet  evidently  revolve  from  eiist  to  west.  For  though 
they  hare  their  own  solitnry  and  irregular  motions,  yet  in  the 
performance  thereof  they  still  participate  in  the  motion  of  the 
ether,  and  move  in  the  saiiie  direction.  They  do  not  commonly  ' 
keep  wiUiiti  the  tropics,  and  have  uo  regular  apirala,  but  ran  H 
out  sometimes  townrda  the  poles ;  hut  ncvcrtheleiM  ihcy  revolve  ' 
in  order  from  cist  to  west.  And  thin  motion  of  theirs,  thoiigb 
greatly  diminished  (since  the  nearer  tlicy  nppro;tch  to  tlic  earth  • 
the  amallcr  are  the  circlea  tn  which  tlicy  rcvol%-c,  mid  the  cJowcr  I 
18  the  motion),  titilL  remains  vigorous,  m  that  it  can  overcome 
great  diatances  in  n  short  time.  For  these  comets  move  round 
the  whole  circumference  both  of  the  earth  and  the  tower  air 
in  the  space  of  about  four  and  twenty  lioure,  with  one  or  two 
hours  over.  But  when  descending  grodudly  we  come  to 
those  regions  on  which  the  enrth  nc1«  not  only  by  a  communi-  M 
cation  of  its  nature  and  virtue  (which  cheeks  and  quiets  the 
circular  mutiou),  but  likcwiiie  by  a  material  infWion  of  the 
piirticlcn  of  its  sulHtonce  in  thick  vapours  and  exlulalions,  thU 
motion  is  immenetely  deadened  and  nlmost  co)1:i)n<c»  ;  and  yet 
it  is  not  thereby  coioplctcly  txtmuattd  iiud  sIojuhkI,  but  re- 
mains in  a  languid  and  as  it  were  latent  state.  For  it  la  nnw 
acknowledged  that,  in  sailing  within  the  tr>pic8,  \vhcrt.>  from 
the  opennei*i>  of  the  »ca  the  motion  of  the  uir  is  bwt  i«Tceiv«I. 
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am)  where  tlie  lur  iuclf  (l)k«  the  heaven)  revolvea  in  larger 
circles  and  therefore  with  greater  velocity,  tliere  ib  fouiid  a 
coruttnnl  and  pcrpctnal  brecTC  blnwing  froui  caHton'cel;  »(i 
that  tliCT  who  want  a  iv««t  wind  often  seek  for  it  and  find  it 
without  the  tnijiics.'  It  a[>pcara  tlierefore  that  tliiH  motion  is 
not  extinguished  even  in  the  lowest  air;  only  It  now  beconiea 
slug^uJi  and  feeble ;  m  that  it  h  scarce  felt  w  ithout  the  irojucs. 
And  yet  even  DuUide  the  tripica  here  ia  Europe,  when  ihc 
sky  ia  calm  and  clear,  there  i^  ubitcrvcd  at  sea  a  ccrt^iin  breeze 
fallowing  the  sud,  which  is  of  the  same  kind.  And  we  may 
also  su«i)c<it  tliat  what  we  experience  here  in  Europe,  where 
the  eafit  wind  m  koen  and  drying,  whereas  on  the  other  hand 
the  weet  ia  genial  and  moist,  does  not  only  dcj)end  on  this — 
tlut  with  113  the  former  blow«  front  the  land,  the  latter  from 
the  sea;  but  likewise  on  tliii^,  that  the  eii«t  wind,  buinjf  in  the 
same  direcrion  aa  tlie  proper  inuiiuii  of  the  air,  etiinulaten  and 
irritatcfl  that  motion,  and  thereby  dituipntes  ami  rareScs  the 
air.  The  west  wlntl,  on  the  other  hand,  blowing  contrary  to 
the  motion  of  the  air,  turns  the  air  back  upon  itself,  and  thereby 
thickens  it.  NelthtT  is  Uint  cummou  observation  to  be  de- 
that  the  higher  clouds  generally  move  from  east  to 
when  contrary  winds  are  at  ihe  same  time  blowing  oo  the 
eartli.  And  if  this  in  not  always  the  case,  the  reason  is  that 
there  are  eometimcs  contrary  winds  bluwing,  some  above  and 
otherd  below;  jind  those  that  blow  above  (if  they  be  opposite) 
di*turb  the  proper  motion  of  the  air.  And  therefore  that  this 
motion  is  not  confined  within  llie  liuute  of  the  heaven  is  iaf&- 
ctently  clear. 

Next  in  order  m  the  second  inquiry;  namely,  whether  Uie 
waters  move  n>giilar1y  and  ntiturally  from  east  to  west?  mean- 
ing by  waters  llio**  collectione  or  massea  of  water,  which  form 
portions  of  nature  large  enough  to  have  a  correspondence 
with  the  fabric  and  F<tructure  of  the  universe.  And  I  am 
clearly  of  opinion  thar  tlie  »ame  motion  hi'longs  to  this  mass 
of  waters  and  exists  in  it,  but  that  it  la  sloirer  than  in  the 
air,  though  by  reason  of  the  grcissncae  of  the  body  it  is  more 
visible  and  apparent.  Out  of  many  exin;rimcnts  therefore 
which  might  be  brought  to  prove  tliis,  I  ahall  for  the  prc^nt 
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voiitent  luydcir  v'nh  time,  but  di<»e  iini]i]i;  tnd  eiuioenl, 
witich  ilemonstrsic  that  thU  U  the  fiict  The  fii^  is  that 
there  is  found  >\  luanireiit  motion  luid  lioiv  of  waters  rrum  the 
Indian  Occnn  to  the  AUiinttc,  and  tlmt  Hwift«r  and  stronger 
towards  llie  Strait*  of  Msgelbin,  where  there  is  an  outlet  to 
lh«  west;  and  iiIbo  a  grvAt  tnotloD  in  tlie  opjmstte  |>art  of 
the  world  frutn  tlie  Ocriimn  Occati  into  the  Britiah  ChnnoeL 
And  these  courocii  of  water  mantfcHtty  revolve  from  east  to 
we»t.  liVhereiii  it  is  to  be  especially  observed,  tlinl  in  these 
two  jtluciis  only  the  »cm  itre  Li|)eu  and  cuu  jicrfonu  a  cumplcle 
circle;  wliereAA  on  tlie  contrary  in  the  middle  rcgione  of  the 
world  thvy  ure  cut  off  by  tJie  two  obstaclca  of  the  Old  and  New 
World,  and  driven  (us  iuto  the  uioutha  of  rivers)  into  tbc  two 
cboiinelB  of  the  Allaiitic  and  Soutltcrn  Ocean,  which  atrctch 
troni  north  to  south,  and  therefore  do  not  interfere  with  (he 
urdur  of  motion  from  eii^t  to  wesL  The  true  motion  therefore 
of  the  wuters  is  moet  properly  taken  from  these  cxtreiuilie«  of 
the  world  wliieh  I  luive  mentioned,  where  they  are  not  ob- 
(tnicted,  but  pas*  through.  Thi«  U  the  first  experiment. 
second  is  as  follovrs :  — 

Supiiosing  tliat  the  tide  at  the  mouth  of  the  Straits 
G!br»ltar  comes  in  nt  a  certain  hour,  it  18  plain  that  it  uiust 
come  iu  ktcr  at  Ciipe  SL  Vincent  thnu  ut  the  Straits;  later  at 
Cape  Finisterpc  tliim  at  Cape  St.  Vincent;  later  at.  He  de  R5 
than  ut  Cnpe  Finiaterre;  later  at  Noirmoutier  (iiutuliuu  Mecbaa) 
than  at  He  dc  R^;  later  at  the  mouth  of  the  English  Channel 
than  at  Noirmouticr;  Inter  on  the  coa«t  of  Normandy  thaa  at 
the  entrance  of  the  ChanucL  And  eo  far  it  i?  regular  i  but  at 
Gmvelincs  tlic  oi-dcr  h  completely  changed  (and  tbat  witti  a 
<^at  leap),  the  tide  coming  in  at  tlie  «ame  time  as  at  the 
mouth  of  the  Struit«  of  GibnUlar,  And  tltis  Deeond  cx|>e- 
rlment  I  refer  to  (lie  fimt.  For  I  conceive  (as  I  before  said) 
that  in  the  Indian  and  Northern  Oceans  the  proper  course  of 
the  wnter  from  east  to  west  is  open  and  perfect;  whereas  tn 
the  chanDcU  of  llie  Atlantic  and  South  Sea  it  is  alraiioned, 
thwarted,  and  repelled  by  the  uppo&lcion  of  land,  which  on 
both  sides  stretches  along  from  north  tn  south,  and  gives  mi  frrc 
outlet  tu  the  waters,  except  towanls  the  extivuiitict^  But  ibis 
cotnpuUion  of  the  waters  from  tlie  Indian  Sea  to  the  north,  and 
that  from  the  Ucriuun  Ocean  to  the  south,  diifer  immensely  in 
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exleal  by  Toason  of  tlio  ilifryrent  f»»rcc  and  quanliiy  of  tlie 
w.-iter*.  Ami  hence  all  the  Atlantic  Ocean  an  far  tu  the 
Ilritish  Channel  yields  to  the  force  of  the  Imliiin  Occnn ;  while 
on\y  the  iipiwr  part,  namely  thut  which  Iio«  tnm.»ri]i»  r>enraark 
and  Norway,  yields  to  that  of  thn  North  Sea.  Now  this  must 
W  w.  For  the  two  great  if^lnndn  of  the  Old  and  New  World 
(.re  by  dhafie  and  posUioo  broad  at  the  north  and  i)ointed  at 
the  HHith ;  ea  titat  the  seas  fowarda  the  south  occupy  a  large 
ei>ac«,  but  the  MOD  towards  the  north  (at  the  back  of  £uropo, 
A^in,  and  America)  a  Bniall  one.  Therefore  thie  great  mas& 
of  waters,  which  cnmcs  from  the  Indinn  Ocean  and  U  driven 
baelc  into  the  Atlnntie,  is  able  to  force  and  pii«h  on  the  course 
of  the  water*  by  a  continued  Buccessiun  towards  th«  Britijdi 
('hannel,  which  U  a  tiuccession  towardtt  the  nortli.  But  that 
far  smaller  portion  of  waters  which  cumes  from  the  North 
Sea,  and  haa  likewise  aliuort  a  frei'  outlet  in  ita  own  course 
towanl.1  the  west  at  the  hsu-k  of  America,  cannot  drive  the 
course  of  the  waters  towards  tite  south  except  at  the  jioiiit 
I  have  mentioned,  about  the  British  Channel.  Now  it  needs 
munt  be  that  between  the(<c  opponite  motions  there  U  come 
point  where  they  meet  in  confiict,  and  where  the  order  of  the 
coming  in  of  the  tide  is  at  once  changed  ;  an  wc  said  happened 
about  Grafclines,  which  is  the  {Kiliit  where  the  currents  of  the 
Indiao  and  Northern  Sea  meet.  And  that  there  is  a  kind  of 
eildy  from  the  contrary  tide^  about  Holland  ho?  been  observed 
by  many,  not  only  ti-oni  Ihc  inversion  of  the  order  of  (ho  hours 
of  high  waler  (which  I  have  mentioned),  hnt  likewise  from  par- 
ticular and  visible  experiment.  IJiit  if  thi»  i.e  bo,  it  returns 
to  this;  that  il  must  needs  he  that  the  further  the  parts  and 
coasts  of  the  Atlantic  stretch  sonthwnitl  and  approach  the 
Indian  Ocean,  the  earlier  docs  the  flow  of  tbc  tide  become  in 
point  of  precedence,  ina»macli  as  it  arises  fnim  the  proper 
motion  of  the  Indian  Sea;  but  the  further  they  reach  to  the 
north  (up  to  tlie  eoinnion  poiuf,  where  they  arc  repelled  by  the 
fonlrary  stream  of  the  Northern  Sea),  the  later  in  eubitequrnce. 
But  that  this  ia  »,  that  experiment  of  the  progression  from 
the  Straits  of  Oibmttnr  to  the  British  Chiinnel  plainly  ahowa. 
MTiercfore  I  judge  likewise  that  it  is  high  water  earlier  about 
the  const  of  Afrien  than  about  the  Straits  of  Gibraltar;  and 
reversing  the  order,  that  it  is  earlier  about  Norway  than  about 
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Sweden;  but  th'n  I  have  not  ii»cfrlaiti«il  b^  experiment 
hiRlory.     The  tlunl  ex|ieniiieot  U  as  fuUowe :  — 

Stvia  ebiit  in  on  niie  siJe,  whicli  are  called  baya,  if  they 
in  their  dircctioi)  fi-oni  ea^t  to  west,  wliicli  is  in  coircspondenc* 
with  the  |»n>i>cr  moliuii  of  the  watera,  have  vigoroua  and  strong 
tided ;  but  if  thcv  tend  in  u  contrary  direcUun.  wi^k  and  im- 
pcrocpiible  once.     For  the  Kcd  Sea  hat  a  very  rirong  t'wle;  and 
the  Pcreiuu  Gulf,  which  runs  more  directly  to  the  weet,  a  «litl 
stronger.     But  the  Meditcrronciin,  which  u  the  largest  bay  in 
the  world,  with  it*  putts  the  Gulfn  ol"  Lyon*  and  Genon,  the 
Black  !!>cn,  and  the  Sea  of  MarnKim,  and  likonise  the  Baltic, 
which  all  turn  to  the  east,  hiivc  hardly  any,  tir  weak  i>iic>^ 
Dut  thiu  (Itltereuce  is  bc^^t  displiiycd  in  tlie  p*'^  "I'  tlie  Medt* 
terranean,  which  as  hmg  ntt  they  point  tu  the  east  or  bend  tu 
ihe  north  (like  tho»e  I  mentioned  before)  are  quiet  and  without 
much  tide.     But  when  ihey  turn  to  tlie  wcsl,  like  the  Adriatic 
they  actiuire  a  mtiiiblc  flow.     To  which  udd,  that  in  the  Me- 
diterranean whjit  little  ebb  there  is  h«^tus  Iroai  the  oceiiii. 
wherca»  the  flow  begine  from  the  oppoMte  ffide,  so  that  the 
water  nitlier  folluwii  ite  counw:  from  the  cost  than  the  pouring 
back  i)f  tlte  ocean.     These  three  experiment?  then  arc  all  1 
fhall  at  present  iiec  with  reference  to  the  second  inquiry. 

Yet  I  may  add  a  kind  of  proof  t^rceable  to  the  tilings  ^ 
ready  epoken,  butof  an  ab)^tru»er  nature;  tiiiincly,  an  ar^rumctil 
in  favour  of  thiii  motion  from  ea^t  to  wedt  (which  I  have  alt 
bnled  to  the  watern),  drawn  not  only  from  the  eorrrgpoQdci 
of  the  henvcni!  (whereof  I  hiivc  idready  spoken)  where  thi^  mo* 
lion  is  in  spec:ial  ]>ciwur  and  viguur,  but  hkewise  from  the  earth, 
where  it  wenis  forthwith  to  erase;  so  that  this  tendencv  or  mt>- 
lion  IS  truly  counical,  and  ponelrate«  everything  from  the  heights 
(if  heaven  to  the  depths  of  the  earth.  For  I  undenttand  thia 
roiHlion  from  cuat  to  west  to  take  place  (as  it  is  really  found  to 
do)  about  the  north  and  ^outli  pole^  Now  the  diligence  of 
Gilbert  has  diecovered  for  us  moH  truly  that  all  earth  and 
every  nature  (which  wc  coll  tcrrcetrial)  that  it,  not  supple  hut- 
rigid,  and  tie  be  himself  calk  it  robust,  has  a  direction  or  tciII 
lieity.  latent  indeeil  and  yet  revealing  it«If  in  raaiiv  cjtquiwle 
cxpcriment.1,  lownr<U  north  and  south.  Which  observation 
nevertheless  limit  and  correct,  by  confining  the  HMcrlion 
the  exterior  concretions  about  the  surface  of  the  earth,  and  M 
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exl«ntl!ng  it  to  the  int«nor  (for  tl»t  llie  earth  \«  »  ni»giH>t  wna 
a  notion  Imattly  taken  up  from  a  very  light  fnncv;  w  it  i«  iin- 
possible  tlial  tliingn  in  the  interior  of  the  earth  can  Le  like  any 
flubfltance  csjioHcd  to  the  eye  of  nian;  for  with  u»  all  tliinga 
are  relaxed,  wrought  ufion,  and  aoftcDcil  by  the  eun  nnd 
hravcnly  hodit's,  to  timt  they  cannot  corrcsiMmJ  with  things 
eittiitleiJ  in  a  place  when;  such  a  power  ducd  not  ])cnctrate) ;  but 
the  ]»int  witl)  which  we  are  now  conccrnod  i»  that  the  upper 
incruslalion*  or  concretion*  of  tlic  earth  iipiwur  to  correspond 
with  the  rot«tio!irt  of  the  heavi^n,  air,  and  water,  as  far  m  con- 
fliAtcnt  and  determinnte  bodies  can  eorrespund  with  lic|nido  and 
fluid?',  that  \i>,  not  that  they  revolve  upon  poles,  but  that 
tliey  direct  and  turn  thcmeelvei^  towards  polc«.  For  i^s  every 
revolving  orb  which  turut>  oti  fixed  jiuled  and  has  tK>  central  mo- 
tion parlakcA  in  a  way  oC  Iwth  a  movable  and  a  fixed  nature, 
M)  when  by  tlie  nolld  or  aclf-deteruiioing  nature  of  the  body 
the  power  of  revolving  ia  bound  up,  tlic  power  and  deNre 
of  scU-directiim  still  rcmiiine  and  in  incrcoeed  and  united ;  w 
that  the  diri^ction  and  verticity  towards  the  polee  in  rigid  bo- 
died ift  iJie  eauie  thing  aa  revolving  upon  the  polca  ui  fluid. 
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There  remains  the  third  inquiry ;  whence  and  in  wliat  manner 
is  that  ^iix-ho'irly  reciprocation  of  the  tide^*  prodnred,  which 
coincides  with  a  (quarter  of  the  diiimal  motion,  with  the  above* 
mentioned  diflerence?  To  understand  this,  Huppose  the  wlioU 
world  to  be  covere<l  with  water,  as  iit  tlie  deluge.  I  conceive 
that  the  waters,  being  now  in  a  perfect  urb,  and  no  way  ob> 
Htructvd.  would  coiitinu)dl)'  move  every  day  a  certain  distance 
froni  cast  to  west  (uot  a  yieat  one  indeed,  by  rca«»n  of  tlic 
wearing  out  and  wcakcuing  of  this  motion  in  the  confinea  of 
the  earth),  since  they  woidd  he  nowhere  objitructed  or  checked 
by  the  opjMii^itioii  of  liitid.  Suppo^,  a^iiiii,  the  eurtli  to  be  a 
single  idlanfl.Htrctching out  Iciigtbwaye  from  north  to  south,  tlinb 
being  tlie  Bhnt>e  and  position  which  mo&t  checks  and  obstruol-^ 
the  motion  from  enet  to  weat ;  I  conceive  tImt  the  waters  would 
hold  on  io  titcir  tttraigbl  and  nnttirnl  couno  for  a  time,  but  that 
jillerxvard;',  being  driven  buck  by  Ibiit  iiijand,  they  would  return 
in  equal  intervulit;  bo  tlial  there  would  uidy  be  one  flow  and 
one  ebb  in  the  courec  of  the  day,  and  about  twelve  hours  wouhl 
be  given  to  each  of  them.     And  now  suppose  (what  it  indeed 
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tbe  fact)  the  cartli  to  be  diviUotl  into  two  Uluud^,  nuoelyt 
the  out  anil  New  World  (fur  Oio  KOuUicrn  contJDCut  fruui  iu 
poeilion  fines  nnt  miike  nitidi  diflV-n^ncu,  as  neither  do  Greeiv* 
land  or  N^uva  Zciiiblii),  mid  these  tu~o  Uhuidn  to  extend  aU 
nio»t  ihruugh  dirce  zuaee,  Ijtitwccii  which  the  two  occadh,  the 
AilRtitic  and  Snuthcrn,  ilmv,  but  have  no  pusaugc  llirough  ex- 
cept ton-ants  the  piilea;  I  conceive  it  must  nccdi;  ibUow  tlist  _ 
these  tivo  ob>3taclc«  will  infiLte  and  comniunicale  the  nnture  of  I 
a  twufulil  rcuiprucaltuii  to  the  whule  liody  of  the  water,  and 
tJieitcc  ctiines  that  quarter  of  the  diurnal  inotiun;  lor  that  tlie 
waters  being  chocked  on  botJi  sided,  the  ebb  and  How  of  tite 
soa  muet  come  twice  a  day,  every  »x  hour^,  there  being  a 
double  adviinec  and  likewise  a  double  I'cporcu^ion.  And  i( 
these  two  i^lamU  were  extended  iu  the  waters  like  cylindcn)  or 
oolumns,  with  er|iud  dimunsiong  and  Btmight  nhores,  this  motioD,  M 
which  now  Hceme  contused  and  obscured  by  reason  of  tlic  va-  ■ 
ricty  of  putiltiuu  ill  iteu  uiid  laud,  would  be  eiuily  deiaonstrated, 
and  would  suggest  itself  to  anybody.  Neither  likewise  is,  it 
difficult  tu  t'urm  itumc  cuiijeutun;  of  the  degree  of  velocity  that 
may  be  rcA&oniibly  aeslvned  to  thia  motion  of  the  waters,  and 
of  tlie  distance  it>  perforniii  in  one  day.  For  if  (to  cKtiiuate 
this)  you  take  como  of  ibone  t^hores  whidi  arc  lcaj«t  mountnitiniid 
or  depressed,  iiml  are  uoittiguuua  to  an  open  t»Cit.  and  if  ynu 
take  a  meodure  of  the  di»tauoc  between  high  and  low  water 
mark,  and  if  you  multiply  this  didtanc<  by  four  on  aocounl  uf 
the  tour  tides  »  day,  and  agnin  double  the  pi^>duct  on  account 
of  the  tides  at  the  oppoitite  shores  of  the  Bame  eea,  and  add  ■ 
eometliing  more  on  nccotint  of  the  lioight  of  coasts,  whicli  are 
alwaya  uomewhat  raised  above  the  h-vel  of  the  Bca;  thin  ciU- 
dilation  will  give  the  diBtanco  which  a  globe  of  water,  if  It  ■ 
were  free  from  all  ohftniclion  and  always  moved  in  a  circular 
progression  round  ilie  earth,  would  travel ;  and  eerlaiuly  it  i« 
not  a  great  one.  Noir  with  respect  to  that  dlHcrence  which  I 
coincides  with  the  inoun'e  motion,  and  niakca  the  period  a 
month;  1  conceive  it  to  be  due  to  this:  that  tlie  lime  of  six 
bmirs  i«  not  tlie  exact  raeafturo  of  reriproculjou,  as  neitltrr 
is  the  diurnal  motion  of  any  of  the  planctg  restored  exactly  in 
tnreuty-four  hours ;  and  that  of  the  moon  least  of  all  There- 
fore the  measure  of  the  ebb  and  flow  of  the  sea  is  not  a  quarter 
of  tbe  motion  of  tlie   fixed  stars,   which   is  ihc  tnotion  of 
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twcniy-four  bouris,  but  &  quarter  of  iLe  diuriial  uiotJou  of 
the  moon. 

TH/ttltCfw«t. 

In(iuirc  whether  the  time  of  high  water  about  the  const  of 
AfricA  prwedi-'fi  that  about  the  Struitif  of  Gibrullnr.  ]ii(|iiire 
wlu^tlier  the  time  of  high  water  nboul  Norway  precedes  thiit  nf 
liigh  wntcr  about  Sweden;  mid  iti  like  maimer  whether  iho 
Litter  precedes  tlial  ubout  Gravelines. 

Inquira  whether  tlie  time  ot*  hijjh  wuter  un  the  coaflt  of 
BrnKil  {iceceiles  the  time  of  high  water  on  the  coaeU  of  New 
Spain  and  Florida. 

luquirc  whether  tlic  time  of  high  water  on  the  coast  of 
China  ifi  not  the  same,  or  very  nearly  the  same,  n«  the  time  of 
high  water  oti  the  cuiut  uC  Peru ;  and  also  oa  lite  time  of  low 
water  on  llic  coaat«  of  Africa  and  Florida. 

ln<{uire  bow  the  time  of  high  water  on  the  c^ast  of  Peru 
ditferd  from  that  of  hii^li  water  on  the  const  of  New  Sjiaiu,  and 
parlicutni'ly  of  the  ilifterencc!*  in  the  hour^  of  hi*Ii  water  on 
the  two  F^lturet)  of  the  li^tliiiiuj  of  Dnrien ;  imd  a^in  how  the 
time  of  high  water  on  the  coast  of  Peru  corret>ponde  to  iJie 
time  of  high  water  on  ihu  aoii^t  of  China. 

Inquire  of  the  heights  of  ihe  tidea  ou  dil]creiit  cnatit«,  m 
well  OS  of  their  times  nntl  hoin'R.  For  tlinugh  high  tide«  are 
mo9<lly  otuislhI  by  dejireMiuiis  L<f  cca.>4l8,  yet  they  have  some 
relation  tikcwiisu  to  the  Iruv  niulion  uf  the  »va,  according  tw  it 
U  with  them  or  ngiiini't  them. 

Int|uire  uf  the  ('a^jiiaii  Sen  (which  is  n  large  laiid-luekcd 
coUcctiim  of  waters,  with  no  outlet  to  the  ocean)  to  we  if  it 
ha»  any  ebb  and  How,  or  of  what  nature  it  is;  for  my  owu 
conjecture  U,  tJiat  the  >vutcrd  of  the  Caspian  may  hitvu  one 
tide  a  duy,  but  not  two;  and  such  that  thvre  thuli  he  low 
water  ou  the  c:i«teri)  cou^sts  of  that  scu.  when  there  ia  high 
water  ou  the  we^tcii). 

lutjuire  whether  the  higher  flood  tides  ;il  the  now  and  full 
moon,  and  likewigc  nt  llie  equinoxes,  take  |>]ace  in  dJITerent 
partj)  of  the  world  at  the  same  time;  and  when  T  say  al  Ou 
same  time,  X  do  not  mean  iho  same  hour  (for  the  hourfc  vary,  as 
I  have  sHid,  acrording  t>t  tlie  jirogretjsiun  of  the  waters  along 
the  shore),  but  the  suiue  day. 


458        TRANSL.   OF  "  DE  FLUXU    ET  REPLIIXD  UABI8.*' 

LitRitatimu. 

The  inquiry  is  not  carried  out  to  a  full  explanation  of  the 
correspondence  of  the  monthly  motion  of  the  sea  with  the 
motion  of  the  moon ;  as  to  whether  it  be  the  effect  of  aubor- 
dinatton,  or  of  a  common  cause. 

ConneetioHt. 

The  present  inquiry  is  connected  with  the  inquiry  whether 
the  earth  has  a  diurnal  motion.  For  if  the  tide  be,  as  it  were, 
the  extreme  diminution  of  the  diurnal  motioQ,  it  will  follow 
that  the  globe  of  the  earth  is  inomovable,  or  at  least  that  it 
moves  much  slower  than  the  waters  themselves. 
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Tub  stories  told  hy  the  ancienta  concerning  Cupid,  or  Lov 
cannot  nil  apply  to  the  snrae  person;  und  indeed  tlicy  them- 
delvoe  make  mention  of  two  Cupid*,  very  widely  difTering  Imm 
one  anothc-r;  one  being  said  to  l>e  tJie  oldeat,  tlie  other 
youngest  of  the  gods.  It  ia  of  the  elder  tliat  I  am  now  going 
to  spe&lc.  They  nay  then  that  this  Love  w&»  the  nia»t  ancient 
uf  all  the  gods,  and  therefore  of  all  thinga  else,  cxcrpt  Chao», 
which  they  hold  to  he  tocrat  with  Mm.  lie  U  without  any 
pitrent  of  his  own;  hut  hiniN-If  uuiled  with  Cliaoa  hcgat  the 
gcMla  and  all  things.  Uy  some  however  il  is  n-portcd  that  he 
came  of  an  egg  ttiat  wact  laid  by  Nox.  Various  attributes  are 
osaigoed  1o  him:  a«  that  he  is  alwnyd  an  infant,  bUnd,  naked, 
winged,  and  an  archer.  IJul  his  iirincipal  and  [weuliar  power 
is  exercised  in  uniting  bodies;  the  keys  likewise  of  the  air, 
earth,  and  son  were  enlrnsted  to  hiui.  Another  younger 
Cupid,  the  Bon  of  Venus,  in  alsu  spiikeii  of,  to  wbnm  tlie  attri- 
butes of  the  elder  arc  triiniferred,  and  many  addod  of  hie  own. 
Tim  fable,  with  tlie  following  one  respecting  Ccelum,  Heenis 
to  set  forth  in  the  small  compsM  of  a  parable  a  doctrine 
concerning  the  principles  of  things  and  the  origins  of  the 
world,  not  dilTerlng  in  much  from  the  philusophy  whieh  Dcmo- 
critus  held,  excepting  tluit  it  appears  to  l)C  sumcwhnt  more 
severe,  sober,  and  pure.  For  the  specidations  of  that  philo- 
sopher, acute  uud  diligent  as  he  was,  cuuld  not  rest  nor 
keep  witliia  bounds,  nor  put  n  sufBcicut  check  and  control 
over  lliOQifclvcis.  And  even  the  opinions  which  arc  veiled  iu 
the  parable,  though  i<<mien-hat  more  correct,  are  yet  no  hclter 
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tliAD  5udi  ci6  proceed  frum  the  intvUvct  left  to  ilMlf  ftnd 
renting'  C4>n«t;tully  on  experience  and  advancing  «tep  by  step 
a  fault  to  which  1  HUpfKwe  the  priinilive  ai;cs  were  likewii 
mibjcct  Ir  mu«t  be  understood  however  in  tb«  fir^t  place, 
that  the  thing^i  here  brought  forward  are  drawn  and  mnrtiided 
frum  (ill!  uutlittrity  of  human  reason  aloae,  according  to  the 
belief  of  the  BCn«e,  whose  expiring  and  failing  oraclea  are 
deservedly  rtjooted  ainre  a  hetter  and  luons  «*rtaln  Uj»!it  ha* 
been  ulied  upon  iw  from  divine  revelation.  This  Chaois  then, 
which  wiw  contemporary  with  Cupid,  signified  the  rude  niaM 
or  congregation  of  matter.  But  matter  itself,  and  the  force 
and  nature  thereof,  llic  jtrinciplea  of  things  in  short,  were 
shadowed  in  Cupid  himseUl  He  ts  introduced  without  a 
parent,  that  ie  to  eay,  without  a  oau»c;  for  the  cause  \a  at  the 
parent  of  the  eflcct;  and  it  ie  a  familiar  and  almost  continual 
figure  of  8i>eech  to  denote  cau»c  and  effect  as  pArent  and  child. 
Now  of  this  primary  matt4^r  and  the  proper  virtue  and  action 
thereof  there  can  bo  no  c:iu4e  in  nature  (fur  wc  always  except 
God),  for  uothing  was  before  it.  Tliercfore  there  was  tio 
efficient  cause  uf  it,  nor  noyihing  more  original  in  nature ;  con- 
ecquently  neither  genua  nor  fonu.  TiTbcrefore  whatsoever 
thti«  matter  and  its  ])ower  and  operation  be,  it  is  a  thing  |KM<i- 
live  and  inexplicable,  and  must  be  taken  absolutely  a.«  it  i« 
found,  and  Dol  to  be  judged  by  any  previous  conception.  For 
if  ihc  manner  could  be  known,  yet  it  canuut  be  known,  by 
cRuae,  seeing  that  next  to  God  it  i»  the  cause  of  causes,  itself 
only  without  n  cause.  For  there  m  a  true  and  certain  Itniit  of 
c«U#e«  in  nature;  and  it  is  as  um^kilful  and  i^ujierficiol  a  part 
to  require  or  imagine  a  causo  when  we  come  to  the  ultimate 
force  aud  positive  law  of  nature,  a»  not  to  look  for  a  cauac  iu 
things  subordinate.  And  heacc  Cupid  U  represented  by  the 
ancient  ^es  in  the  parable  m  without  a  p«i-cat,  tliat  is  to  say, 
without  ft  eau^,— an  ubM^rvution  of  no  timali  ftiguilieance;  nay, 
I  know  nut  whether  it  be  not  the  greatciat  thing  of  all.  For 
nothing  has  corrupted  philo«ophy  m)  much  as  this  seeking  alter 
llie  parentj)  of  Cupid  ;  (hat  is,  thitt  phiWopliers  have  not  taken 
"^ihe  pniiciptea  of  ihinga  rb  ihey  are  found  in  nature,  and  ac- 
oejitcd  them  a»  a  positive  doctrine,  resting  on  the  fiilth  of  ex- 
perience; but  they  have  rather  deduced  them  from  the  bw*  of 
dputatiuti,  the  |»ctty  conclusions  of  logic  aud  mallicmaticji, 
DU  motions,  and  diicli  wanderings  of  the  mind  beyond  the 
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limita  of  nature.  Tbcrefori:  a  pliiltuuphcr  aliouM  be  oontinuuU)' 
reminding  lilnuclf  tluit  Cupid  bits  no  pnrvnti!,  lci>t  )nt  under- 
vtamliug  turn  aside  to  uuicalitice ;  bccausu  the  human  mind 
rune  ofT  in  the^e  iiQivg^m^^^entiopA,  ahusea  both  ileelf  and 
the  nature  or  thinjrs,  und  stnicsMns  towiinl*  that  whicli  is  far 
off,  (a\U  bock  OD  tli»t  whioh  is  el>.i»c  Hi  hand.  For  einov  the 
mindthy  reaaoa  of  its  narrownesii,  is  comuionly  most  moved  by 

(things  of  fniiiiliHr  occurrence  and  whirh  may  enter  and  »tnlcc 
it  directly  und  at  oiic«,  it  comes  to  pa»s  that  when  it  hiu  ad- 
vanced to  those  things  irVicIt  are  most  universal  in  cxp^nence. 
and  yet  cannot  be  cnnlcnt  lo  rc:<t  in  them,  that  then,  an  if 
striving  after  ihiugit  sllll  more  original,  it  turns  to  tho»e  by 
which  itself  ha»  been  most  alTcclcd  or  eosnnred.  and  fancies 
thc«c  to  bo  more  causative  and  demonstrative  than  tlioec  uni- 
reraJa  themselves. 

It  has  been  said  then  that  the  primitive  essence,  force  and  ' 
ire  of  tilings  bad  no  cause,      How  it  proceeded,  baring 
P^ho  cause,  is  now  to  be  considered.      Now  the  oianner  is  itself 
also  very  obiK^iiro:  and  of  thin  wc  are  wnmod  by  the  pitrahle, 
where  Cnpid  U  elegantly  feigned  to  come  of  an  egg  which  was 

I  laid  by  Kux.  Certainly  the  divine  philosopher  dceUreH  that 
"  God  hath  made  everything  beautiful  in  it?  reason,  nUo  he  hath 
g:iven  tli«  world  lo  their  dittputes;  yet  to  that  man  cannot  find 
out  the  work  that  God  workelb  from  the  beginning  to  the  cad." ' 
For  the.  summary-  taw  of  being  and  n;iturc,  which  penetrates 
Rod  rana  through  the  vicissitudes  of  things  (llie  same  which  is 
described  In  tiie  iihra.^c,  "  the  work  which  God  worketb  from 
the  beginning  lo  ibe  end  "),  that  is,  the  force  impluiiled  by  find 

I  in  thcH  6r0t  particles,  from  the  multiplication  whereof  all  the 
variety  of  thing?  proceed?  and  is  made  up,  in  q  thing  which  the 
thoughts  of  man  mav  offer  at  but  can  hnritTy  fate  in.  Now 
*~  tJIBC  ^lot  concerning  tlie  egg  of  Kox  bears  a  most  apt  refer- 
ence to  the  deniun«tr.itioiJ!i  by  which  thiu  Cupid  ix  brought  to 
light.  For  tliiugH  concluded  by  sflimiutives  may  be  considered 
as  the  oSapring  of  light ;  whereas  those  concluded  by  negatives 
and  eicJuaions  arc  extorted  and  educed  as  it  were  out  of  dark- 

tnees  and  oigbL  Now  tbla  Cupid  is  truly  au  egg  hutched  by 
Kox ;  ibr  alt  the  knowledge  of  liim  which  is  to  be  had  proceeds 
by  exclusions  and  nc^ativco :  and  proof  made  by  exclusion  is  a 

Cr<rance,and  us  it  were  night,  witli  regard  to  the  thing 
■  £c«ln.  III.  1 1. 


included.    Wlioncc  neinomtUii  eiicrlltiiitly  nffinneit  tliat  utnina 
or  eocde,  and  the  vii-riie  tlicrcof,  wore  tinlike  aa^tlilng  thnt 
could  fall  under  tlte  sennes;  but  dwtioguished  llicui  m  being  of 
a  p«rfeclly  dark  and  lilddcn   nature;    saving  of  thrtDsclvedt 
'*  that  they  resembled  neither  fire  nor  anything  else  tlut  could 
be  felt  or  touched ;" '  itud  of  their  virtue.  "  that  in  the  gcae- 
ratioD  of  thin;^  tlie  first  bcginniogs  tnudt  nccde  have  a  dark 
tad  hidden  nature,  le^t  eomethin<;  eUould  rii'S  up  to  resist  and 
oppose  them."'     Atuiiit*  tbereforc  are  nctUicr  Ttke  sparka  of 
fire,  nor  drop*  of  water,  iior  bubbles  of  air,  nor  gntioj  of  dust, 
nor  particles  of  spirit  or  cllier.     Ncitlicr  is  their  [xiwcr  and 
form  heavy  or  light,  hctt  or  cold,  dense  or  rare,  hard  or  soft, 
such  aa  tboec  (^uulitieii  ap[H>ar  in  greater  bodies;  since  thc^ 
and  otliers  of  the  kind  are  re«u1ti>  of  composition  and   oocn- 
bination.     Ard  in  like  manner  the  nuturiil  luutiuii  of  the  atom    , 
ia  not  that  motion  of  descent  which  is  called  natural,  nnr  llijB 
iiie  contrary  to  it  (that  of  percuMion),  nor  tlie  niolinu  of  ex- 
pnnaiou  and  contraction.  ii'>r  the  motion  of  impulse  and  connec* 
tion,  nor  tlic  motion  of  rotation  of  the  celestial  bodieit,  nor  any 
i  nf  the  other  motionp  of  hirgo  bodice  Pinaply.     Notnilhstanding 
1  ill  the  body  of  the  atom  arc  the  elements  of  aU  bodies,  aod  in 
the  motion  and  virtue  of  the  atom  arc  the  beginning?  of  all 
^'motions  and  virtues.     But  yet  on  this  point,  namely,  the  mo- 
tion of  the  ntotn  compared  with  the  motion  of  larger  bodies,j 
th?    philosophy  of  the   pnrablc  «ccmB  to  differ  from  that 
D.'mocrituB,      Kor    Democntus   is  found  to    be  not   only    at 
vnnnnee  with  the  parable,  but  inconniatent  and  almont  in  con- 
inidiction  with  himself  in  that  which  he  says  further  oo  Ihia    , 
point      For  he  should   have  attributed  to  the  atom  a  hcte-M 
rngeneous   motion,   as  well  as  a  heterogeneous  body   and   a^ 
hetcrogeneouB  virtue;    whereas,   out  of  the  motions   of  ilia    , 
larger  bodies,  he  has  selected  two  motions;  namely,  the  deiM 
Bcent  of  heavy  things  nnd  the  aeecnt  of  light  (which  Litter  he 
explained  as  the  effect  nf  force  or  pcroassioa  of  the  heavier 
driving  the  less  heavy  upwards),  and  aaoribed  them  aa  primitive 

'  Luccfi.  1.  ssa.  :— 

VmM*  lunt  IkiiI  ilmubta,  iwque  ulU 
rrclFTM  rri  qua  Nrrpur*  mlltprr  pooil 
8f'ndl>u>,  ct  nuitrut  a4itcta  tangm  Uelui. 
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At  prlninnlU  sllinunrib  tn  nbu*  o^rM 

KalUruni  ctainiJnUnsni  i->Kiiinii|iis  HtbtbttT, 
Killinnil  ■)•'  •|i>U,  4Ui>wl  ivlltn  |iiunrt  rt  ah<M, 
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tiintioRa  10  the  atom.  The  pnnibic  on  llie  oinlmry  preBorvf* 
thu  hutcro^^enaily  aud  cxclii^iioii  thmiiglioiit,  botli  in  Biihtitnnce 
and  motion.  But  it  further  int)ninl««,  tJmt  thore  in  koiiic  cnti 
aik1  limit  to  these  ezclueiuiis ;  fur  Xux  duett  nut  at  for  ever. 
And  t'crtninly  it  is  the  [>remgative  of  God  nlnnc,  thnt  when  hu 
Tiiiture  U  inijuired  of  by  the  ftense,  exclueions  shall  not  end  in 
nflirinatiuns.  But  lien.*  the  ciab  i»  dtirurent :  and  the  re^uU  i*, 
that  after  due  cxcliutiuns  nnd  ocgntiuns  fiomelhiiig  is  uflirmi^d 
and  determined,  and  an  egg  laid,  as  it  were,  alU>r  a  proper 
course  orjucubutiun;  and  not  only  tliat  Xox  tayit  hor  egg.  hut 
that  from  this  egg  is  hatchtx)  the  person  of  Cupid :  tlial  i»  to 
flay,  not  only  is  some  notion  of  tho  thin^  educed  mid  cxtniclcd 
outof  ignorance,  butudistincl  aud  dcdnitc  notion.  Wilhrcgniil 
then  to  the  kiad  of  demonstrattonij  vrliich  arc  possible  concern- 
ing primary  matter,  this  is  wliat  I  cimiieive  U>  lie  moat  in  ac- 
cordance with  the  meaning  of  the  parable.  L,ct  ii*  now  pro- 
ceed to  Cupid  himKelf,  Utat  is,  primary  matter,  tJ>gotbcr  with 
its  pnipcrties,  which  are  siirnumded  by  so  dark  n  night;  and 
»ce  whnt  light  the  parable  throws  upon  this.  No.t  I  am  well 
aware  lliat  opinions  of  this  kind  sound  hafHh  and  nlinodt  incre> 
(lible  to  the  sense?  ami  thon^fhtii  of  men.  An  we  j>ee  it  has  been 
trie<l  and  proved  in  lliis  very  [))iil<Mopby  of  Duuiocritug  respect- 
ing ntomH,  which.  bcTAUHO  it  penetrated  aomcwiiat  more  iiharjity 
and  deeply  into  nature  and  was  further  removed  from  eooimon 
idead,  was  treated  as  cbildiah  by  the  vulgar ;  nnd  was  moreover 
by  the  diKptiteu  of  other  philosophies  more  udnpled  to  their 
capacity  blown  about  and  almost  extinguished.  And  yet  tliia 
man  wna  much  admired  in  Iiis  day',  and  waa  called  I'cntiithlus 
from  the  variety  of  bis  knowledge,  nnd  by  consent  of  all  was 
esteemed  the  greatest  physical  philosopher,  so  thnt  be  obimaed. 
b1m>  the  surname  of  Mngus.  Nor  could  oith(.>r  the  1>attle5  and 
contest*  of  Aristotle  (who  after  the  Ottomnn  fnivhion  Icltinse-I, 
euro  about  his  own  kingdom  of  philosophy  till  he  hod  slain  | 
bis  brethren ;  and  who  was  likcuise  aiixirmi,  as  ap[>eurs  from 
his  own  wnrdu,  that  posterity  i^hould  »Ioubl  about  nothing),  or 
the  majesty  and  solcumlly  of  Pinto,  so  fnr  prevail -»the  one  by 
violence,  the  other  by  reverence  —  as  in  obliterate  en  lirely  this 
j>hil(>ac>]>hy  of  Dt-mocritun.  But  nhile  that  of  Plato  and  .Vriato- 
■tic  was  noieetl  and  celebrated  in  the  schools  amid  the  din  aud 
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[lomp  i)f  imifct!a>orK,  tliU  of  Dfrnnnntus  was  lield  in  great  honmtr 
will)  the  wbcr  sort,  and  thoec  wUo  cmbraocd  more  clo/tcly  tbe 
more  isilent  and  ai'duou^  klnJ?  of  speculation.  Cci'tninlr  in 
the  time?  of  RoniAii  leai-ning  tli^t  of  Di-mocntuB  was  not  auly 
exrmit  but  vclt  ncceptud  ;  for  Cicero  mentioiu  him  cren'trttere 
in  tonnstif  Ihclitjcheet  praise;  nnd  the  vrclt-knowii  liucs  of  Uie 

C]H>('1,  viUit  n{ipi!nRi  to  linve  ti|K)kcn  (oh  poetA  comiuouly  do)  aiy 
C(.>nling  to  the  Judf^iiivnt  of  h'u  owd  lime,  were  written  rmt  long 
after;  wlutroiii  Im  is  quoted  lu  an  iiidtaiico  to  prove  tliat  grvat 
men  may  be  horn  in  heavy  climales,'  Thpr«f«re  U  van.*  not 
Aruitol]e  or  Plato,  butOeutieric  and  AttiU  and  the  burbananii, 
who  drslroycd  this  pliilofopliv.  For  at  th;it  time,  when  all 
iiniimn  learning  haul  suft'ereil  shipwreck,  th&^e  planks  of  Aristo- 
tetian  and  Platonic  phUotio|ihy,  aa  being  of  a  lighler  and  more 
inflated  suhntancr.  were  preiicrved  and  conic  down  to  U5,  while 
the  more  politl  parl«  aatik  and  alinoat  p«AK^d  into  ohliTJon.  Hut 
to  me  the  philosophy  of  Demucritus  seems  wortliy  to  be  rescued 
frum  neglect ;  especially  as  in  motst  things  it  agrees  with  the 
authority  of  the  earheat  ages.  First  Uicrefore  CujHd  is  do- 
ecrihed  as  a  person;  and  to  him  are  attributed  infoncr,  win^, 
arrows,  and  other  things  of  which  I  will  afterwards  speak  sepa- 
rately. But  in  the  mean  time  I  make  this  a3.iuinption ;  tliat  the 
ancients  »et  down  the  first  matter  (^iivh  m  may  bo  the  begin- 
ning of  things)  a.4  Imving  form  and  qualities,  not  a^  abstract,  pi>> 
tential,  and  iinslinpcn.  And  certainly  that  despoiled  and  passive 
matter  seems  aliogelliiT  a  fiction  of  the  huniau  miud,  oriiing 
from  this,  that  to  the  human  mind  those  things  moi>t  recm  to 
exist,  which  itself  imbihe«  mast  rendily,  and  by  wlucli  It  iamiwl 
affected.  It  fiillows  thertfore  that  forms  (as  tliey  cull  iht-ni) 
Hnn  to  exidt  more  than  eitlivr  matter  or  action;  because  ibo 
fonncr  is  hidden,  the  lalier  variable  ;  the  fornier  does  not  strike 
m  einnngly,  titc  latter  does  nut  re:jt  eo  cooaiauily.  XIicw 
images  nn  the  otlicr  band  arc  thought  to  be  both  maDifeet 
and  oonstaiit;  eo  that  llio  6rst  and  ctmmion  matter  seenu  to  be 
aa  aa  acoeeaory  and  euppuit :  and  action,  of  wliatever  ktm). 
to  bo  nMtnly  aa  cniaoatioa  from  the  fonu;  and  altogether 
the  6r«t  phice  la  aMigncd  to  form».     And  benu 
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bwvq  wmft-tUfl-tci'^n  tiF  f»rinn  and  ideas  in  esaenceaj-^ith  tlio 
ailditiun  (tlmt  is  to  say)  of  a  kind  or  JanlAAtical  inikttcr.  All 
which  wa#  increaBcd,  looroovcr,  by  giipcrif tj t ton  (iiiU>iii]mniiii;ti 
fullowiiig  urror);  and  nhstrsvt  ideiu  and  (hi?ir  di^uitiej<  were 
also  introduced,  with  bo  much  con6dence  aud  tnigesly,  tlut  the 
dreamers  almost  oveqjowered  the  waker*.  ThcBC  tMnjrs  how- 
ever Iiiivc  now  for  the  ino^t  part  vnnishtd;  tlMu^h  an  indl- 
vidutt!  in  uur  nge  has  tried,  with  more  boldness  (as  it  appears 
to  me)  thim  success,  to  prop  tliein  up  in  iJieir  dtcUiic  aud 
rciiuscitAte  them.  But  how  contrary  t<i  reason  it  in  to  lay 
down  ahstract  matter  us  n  principle  ia  easily  seen,  if  prejudices 
be  not  in  the  way.  Fur  tlic  iiclujil  irsiatoucc  of  acpanitc  forms 
ha»  been  asserttd  by  eoine,  of  scpsiate  matter  by  no  one;  not 
even  by  tlioee  who  have  tulieii  It  for  a  principle;  and  to  COQ- 
Btibite  entiUcfi  irom  tliingt^  im^inary  gecms  hard  and  pcrvereo, 
and  not  consonant  with  tlic  iQtiuiry  conccrninj;  principles*. 
For  the  inquiry  ie  not  how  we  may  most  convcniontly  enibmce 
and  distinguish  the  nature  of  entities  in  our  thoughts,  but  what 
arc  r«a1ly  the  first  and  mnat  nimple  entitle)  from  which  thi3 
re«t  are  derived.  Now,  the  firet  entity  musi  exist  no  less 
rcalljr  llian  the  th)Ti<;a  derived  from  it;  aud  iu  a  certain  way 
more.  For  it  \»  eelf-suhtititing,  and  other  tliingx  subi<i»t  by  it. 
But  the  tilings  which  are  mid  about  this  nb^rrapt  matter 
are  nQt  much  better  than  if  a  man  were  to  assert  that  the 
world  and  idl  tluiif^st  are  ninde  of  cntegnriHs  and  such  like 
logical  notions,  im  principles.  For  it  innk^-i^  little  diflercnce 
whether  you  n&y  that  the  world  ia  miule  of  uinttcr,  form,  and 
privation,  or  of  substance  and  contrary  l|llaluic^  Hut  almost 
all  the  ancieulA,  ua  Kmpeilocles,  Annx:ig<>rae,  Anaxinienes, 
Ilcraclttus,  and  Dcmocritus,  though  in  other  res]K;clfl  they 
diRered  about  the  tir»t  matter,  agreed  in  th)t>,  that  they  act 
down  matter  as  active,  as  \r,\\  ing  ttome  form,  as  diepenstng  that 
form,  and  as  having  the  principle  of  motion  in  itself.  Nor 
CAD  aay  one  think  otherwise,  uulcse  he  phtinly  deserts  cxpe- 
ricDCC.  Therefore  all  these  siihmitted  their  mind^  to  the  nature 
of  things.  Whcrctw  Pinto  made  over  ihe  world  ti»  thoughts; 
and  Ari»totIo  made  over  thoughts  to  word>t;  men's  studies 
even  then  tending  to  di<tpute  ami  dii^uurse,  and  forsaking  the 
fltrictep  itujuipy  of  truth.     Hcnoe  such  opinions  are  raiher  to 

I  be  condemned  in  tlie  whole,  than  confnied  separately  in  the 
partd ;    for  ihey  are  tiie  opiniono  of  ihiria  who  wish  to  talk 
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inucti,  nnd  kaun-  litllti;.     And  this  aWtnicl  ouitter  is  the  muttn 
nf  disputattoDj  not  of  ^e  universe,    dit  one  who  philnsnphl 
Tii^lilly  hih]  iu  urdcr.  mlioutd  db^eLt  iiatiire  and  not  ab^tiMrt 
lior  (Lul  tliey  wliu  will  not  diMcxt  are  obliged  to  &b!>tract);i 
Hiid  muet  b^  all  nicains  consider  tho  (tret  mutter  as  united  t 
tlic  first  fonii,  and   likcwiMt  to  the   firnt  jtrinciple  of  nwtiani 
.B«  it  is  found.     For  the  DWtntctton  of  motion  st\6a  hafl  b^^Ucn 
infinite  number  uf  fanciefl  about  eouls,  lived,  and  the  tike ;  m 
if  these  were  not  satisfied  by  nittitcr  and  form,  but  dtpeiidtd 
on  principles  of  their  own.     But  these  three  «rc  by  no  means 
to  be  ecparatc-d,  only  <U3tingui»hed ;  and  matter  (whntevor  it 
isj  tnuet  be  held  to  be  so  adorned,  furnii^lied,  and  formed, 
that  all  virtue,  ed^cncc,  action,  and  natural  motion,  may  ho  the 
consequence  and  cruanation  thereof.     Nor  need  we  fear  that 
the  result  will  be  general  torpor,  or  tliut  the  variety  of  things 
which  wc  sec  cannot  be  explained;  as  I  will  show  hcrcafii^r.  J 
Now  that  the  first  matter  baa  eome  form  U  dcmon»iratm]  in  f 
the  fable  by  making  Ca[Hd  a  person:  yet  so  tliat  matter  as     '■ 
a  whole,  or  (he  mass  of  matter,  wna  once  without  form ;  for 
Cliaoa  ii)  wilhout  form;  Cupid  i«  a  person.      And  tlm  ajxreea 
well  with  Holy  Writ;  for  it  is  not  written  that  God  in  the 
bc^innitig  created  matter,  but  that  he  created  the  lieai-cn  aod 
tlie  earth. 

There  ia  subjoined  likewise  some  deecription  of  the  state  of 
things  iiH  it  wua  bvfurv  the  work  of  the  six  d-iys.  wherein  dis- 
tinct mention  is  made  of  earth  and  water,  which  arc  the  oiuitci 
of  forms;  but  yet  in  the  whole  the  matt  was  still  unformed. 
But  though  Cupid  ia  represented  in  the  all^urv  aa  a  person,  he 
18  yet  naked.  Thi^refore,  next  to  tlnj_se  »hfl  luake  mnlter  abs- 
tract, they  are  most  la  error  (though  on  the  contrary  side) 
wliu  make  it  clolht^d.  T  have  slightly  touched  on  this  in 
what  has  been  already  said  of  the  demonstmtioni>  applicable  to 
the  first  matter,  and  of  the  lietcrogeocous  nature  of  mailer 
iiaelf.  liut  ih\B  part  on  which  I  am  now  cnterin;*  is  tbu  projtcr 
place  fur  treating  of  tlicm.  Wc  must  isce  therefore  otnnng 
thtwc  who  hare  -grounded  the  principles  of  things  in  fonned 
matter,  who  they  are  who  have  atliiliuted  a  native  and  iiakc-d.| 
ibriu  to  matter,  und  who  one  apparelled  and  clothed.  Now,  in 
all  there  arc  four  diftcroni  i>|)iiiion9  on  thi^  The  itrst  is  thai 
of  those  who  ufi-crt  that  llii-ro  in  eome  ouo  princijdo  of  tiling*, 
but  make  the  dlgeraity  of  beioga  to  conftisjLJB  the  incjnaum 
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and  (lUjienaabte  nature  of  that^  same  principle.  The  socond  in 
Unit  of  tlinse  who  make  the  principle  of  tli'iiij^d  one  in  eubfititnca, 
and  that  fixed  and  iavariRblc;  but  deduce  the  diversity  ofbcingfl 
j^xsii  tli«  dijierent  iD8gnitud«a)j  conflgurations,  nnd  positions  of 
that  sHiite  principle.  The  tliird  is  that  of  those  who  set  ii[i 
mitny  pnnci|ile3_of  thing!*,  and  lay  the  diversity  of  beings  to 
the  Icaipering  and  mixing  oi  them.  The  fourth  is  thai  of  thuae 
who  cont^tjtiite  infinite,  or  at  Icadt  numerous,  principles,  but 
mu'>e  them  Kjiccilic  uod  fornicil ;  und  these  havu  uo  need  of  any 
diA'icu  to  account  for^  the  multiplicity  of  things;  fur  1hef 
jtv'emfj  nature  at  the  vexj  outlet.  Of  these  i«cU  the  second 
al^ne  a|ipeani  to  me  to  rcpre^nt  Cupid  na  he  ii —  nntivc  and 
n»Ic«d,  For  the  first  iiitroduccfl  him  at  scjxiratcd  by  a  veil, 
the^ird  as  wearing  a  tunic,  and  the  f«urth  aa  cloaked  and 
almost  uuLtked.  But  on  cnch  of  these  I  u'ilt  ajtcnk  a  few  wonk, 
forihe  belter  explanation  of  the  allegory.  Firs^t  tln-'reforeairnnij' 
tlioM!  who  have  asserted  one  princlpio  of  things,  I  have  found 
no  one  who  would  affirm  thn.t  principle  to  he  the  e;irth.  For 
the  tjuiet,  »1uggi?h,  and  inactive  nature  of  tite  earth  which  suh- 
mitit  pniicntly  to  the  heaven,  fire,  and  other  things,  prevented 
liuch  an  nwertion  from  eiilering  into  any  one's  mind.  Never- 
theless the  wiedum  of  ihe  ancients  made  Earth  to  come  next 
to  Chaos,  and  to  be  first  the  parent,  then  tlio  bride  of  Cfclum, 
from  which  marriage  all  thingd  were  born.  But  tt  is  not  to 
be  therefore  understood  that  the  nncicnts  ever  constituted 
the  earth  the  principle  of  eswnce ;  but  only  the  principle,  or 
rather  origin,  of  configuration  or  »j*tcni,  I  refer  this  point 
therefore  to  the  fuUowing  allegory  rci^pocting  Cosluin,  when  I 
shnll  imiuirc  about  originij ;  whicli  imj^uiry  is  posterior  to  tlutt 
of  principles. 

'ITiaJea  asserted  Water  to  be  the  principle  of  tilings.'  For  ho 
«n\r  that  matter  wan  principally  dispensed  In  molHure,  and 
moisture  in  water;  and  it  termed  proper  to  make  that  the 
principle  of  ihingH,  in  wlil«;li  the  virtues  and  jxiwen  of  beings, 
aiul  capociuUy  the  elements  ol  their  gciicnilion-s  and  re^lorfttioiix, 
were  chiefly  found,  lie  mvr  tliat  Ihe  breeding  of  aniuiale  lo  in 
moiattu-c;  tliat  the  0Oc-Lb<  and  kcriicl--  of  plants  (aa  long  ua  they 
arc  pruductjvu  and  fruth),  arc  likcivisc  soft  aad  tender;  tliiit 
niciala  also  melt  and  become  Hutd,  and  arc  as  il  were  concrete 
'  juicotf  of  the  earth,  or  rather  a  kind  of  mineral  waters ;  that  the 
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earth  itself  U  fcrlilised  and  revived  hy  showcw  or  irrigation, 
and  thai  earth  uud  mud  8C«iq  notliing  dee  than  the  lees  und  sedi- 
ment of  vrater;  tliut  air  most  pUinlv  ie  but  the  cxhftlation  and 
csi>ansioa  of  wntcr ;  nay,  tbat  even  fire  ituetf  canuot  l>c  lighted, 
nor  kept  in  nnd  (eA,  except  with  moisture  and  by  means  of 
moiBiure.  He  mvr  too,  th»t  the  fntne^^  which  belongs  to 
moisture,  and  which  'ts  the  support  and  life  of  liuinc  and  fire, 
seems  a  kind  of  ripenc^ii  and  oonooctJon  of  the  w.'iter.  Agaiu, 
tliHt  the  body  and  hulk  of  water  ia  distributed  tbronghout  the 
universe,  a,i  the  common  support  of  everything;  tlmt  tlie  earth 
is  encircled  by  the  ocean :  that  there  w  a  vast  AUpply  of  fresh 
water  williiti  tlie  eurth,  whence  come  epringd  and  rivers,  which 
like  the  Vfins  <)f  a  hodv)  carrj'  off  water  over  the  surface  and 
tiirough  the  bowels  oF  the  earth.  That  there  arc  also  immcoM 
matHH-'S  oud  collections  of  vapoura  and  waters  in  the  up|>cr 
regions;  —  another  universe  of  waters,  as  it  were,  for  die  repair 
nnd  refreshment  of  those  below,  and  indeed  of  the  ocean  it«elf. 
lie  also  supposed  that  even  the  cclcatial  fires  fed  on  these  vftiH>«r8 
and  waters,  inasmuch  as  they  could  ncitlicr  «ubri*t  without 
aliment  nor  be  nourished  by  anything  else;  also  that  tlio  con- 
figuration of  water,  m  seen  in  it*  particlci!  (I  mean  drop*),  ifl 
the  snnie  as  llic  cunflgunitlon  of  the  uiiivertje,  namely,  ruuod 
and  Bpherical ;  moreover  that  the  undnlarion  of  water  b  uewi 
and  ohscrved  likewise  in  nir  and  flame ;  and  Wily,  that  the 
motion  of  water  is  easy,  ntiither  slugj^isb  nor  too  rapid,  ami 
that  the  generation  nf  fish  and  water  animals  is  very  numc- 
Toua.  But  Anaximcnes  Belected  Air  to  be  the  one  priadpk! 
of  things.  Fur  if  mass  is  to  be  regnnled  in  constituting  the 
principles  »f  tJiingH,  air  scflme  to  occupy  hy  far  the  greatest 
space  in  the  universe.  For  unless  a  separate  vacuum  be 
allowed,  or  tlie  euperstition  concerning  the  heti.Togcneity 
between  celestial  and  eublunnr;  bodies  be  received,  it  woulii 
aecm  that  the  whole  extent  of  $pacc  between  the  globe  of  thn 
earth  and  the  bodies  of  the  heaven,— ^nll  of  it  thut  U  not  citlxr 
fltar  or  meteor,  —  is  filled  with  an  airy  substance.  Now  the 
terrestrial  globe  is  but  as  a  point  cnmpiu'iKl  with  the  heaven 
that  surrounds  it.  But  in  the  ether  itself  how  small  a  porti(« 
is  studded  with  star)>?  In  the  epliercs  next  tlie  earth  eac^ 
•tar  is  seen  singly ;  and  in  that  furthest  from  it,  though  tlie 
number  of  them  is  immense,  y«rt  they  oocujiy  a  nnnH  space  in 
coiU[uirii'on  to  llic  di^lnucea  between  them  ;  so  that  all  llitu^ 
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■eem  to  float  &e  it  were  in  *  vhh  sea  of  air.  Nor  in  il  a  amjill 
pMrtinu  uf  iiir  uid  «]>irit  wlilcli  reviilet*  in  waters  »ad  in  cavities 
of  Utc  earth ;  whence  waters  rcc^rive  their  j!ui(lity,  sad  BotnC'- 
tiincij  also  spread  and  swell;  nnii  the  earth,  bcHidcs  its  pnrosityi 
hoft  itfl  IreuiLilt iigd  and  bhaking^,  which  are  evident  eij^ns  of 
conliacd  air  and  wind.  And  if  a  kind  of  middle  nature  be 
suited  to  principles,  aa  being  susceptible  of  to  great  a  variety, 
thi«  «ecin8  to  be  found  in  perfection  in  the  air.  For  air  is  as 
the  common  link  of  thinga,  not  only  because  it  is  ercr)'wlicro 
Iircaent,  ami  cornea  in  an<l  occupies  vncuitiea,  but  much  rather 
b(>ciiiii»c  it  flGCias  to  have  a  middle  and  indifferent  nntut^. 
For  it  is  a  body  which  rcccivot  and  oonve/e  light,  opacity, 
the  tinta  of  all  colours,  and  uUscurutious  of  sliude  ;  wlitcb 
likewise  di*lingui!*hcs  with  the  greatest  aceunicy  the  different 
impressions  and  nuLus  of  inusical  and  (wluit  U  greater)  articu- 
late sounds;  which  adinils  without  cunfusiou  the  differences 
of  eniells,  not  only  the  general  ones  of  sweet,  ftiul,  heavy, 
brbk,  and  the  like,  but  ulsu  tlie  peculiar  and  spcci6c,  as  the 
smell  of  a  rose  or  violet;  which  is  indifFcreutly  disposed  to- 
wards the  great  and  powerfVil  quiilitiia  of  heat,  cold,  moisture 
unddryni'sa;  in  which  watery  vapuurs,  fut  cximlntions,  sj'irits 
of  sultd  and  fumes  of  mettdci  hang  and  float;  liL^tly,  in  which 
the  radiations  of  tbe  hcuvunly  bodies,  iiud  t)ic  closer  agree- 
incnts  and  disagreements  of  things  secretly  communicate  and 
dispute  ;  80  that  air  is  like  a  second  chno*,  in  wliioli  lln>  ("otda 
of  so  tnnny  thingfi  act,  wander,  endeavour,  and  exjKTinient. 
FinaJiy  if  you  consult  the  generative  and  vivifying  power  in 
tilings  as  that  which  niity  lead  us  up  to  principles,  and  ui»Jc6 
tlieni  manife»t;  in  these  likewise  air  seems  to  ptay  tlie  princi- 
pal part ;  so  that  the  names  of  air  and  apirlt  and  life  or  breath 
uiv  sometimes  confounded.  Aiidrighlly;  since  resplratjon  is 
as  it  were  the  Inscpartibte  companion  of  the  more  advanced 
atatci*  of  life,  (that  iit,  cxc:e|)lin^  the  first  rudimenui  of  life  in 
embryos  and  eggf) ;  in  so  much  that  fi»h  are  sulfuuited  when 
the  surface  of  tlie  water  is  hard  fruzeu.  Even  fire  iLself, 
unlesB  it  be  auinuitcd  by  the  surrounding  nir,  dies  out,  and 
seems  to  be  oothiug  eUe  tlmu  air  rubbed  together,  excited 
and  kindled;  as  water,  on  the  other  hand,  seems  to  be  bul  & 
congelation  and  cootruetion  of  air.  Tlio  earth  nleo  porpelu- 
■lly  exhales  air,  and  ha»  no  need  to  puss  llirougli  water  into 
funn  of  air.     lleraelituB,  on  the  otiier  hand,  with  more 
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aciitencBs  btit  Iww  credibility,  iiia<Ie  Fire  tn  be  the  priQcipIo  of 
thingd.  For  be  dIJ  iiot  look  for  a  middle  nature,  wbicli  Ui 
usually  tbe  inoet  viiguc  and  oorriiptiUe,  to  consliUile  the  pria- 
ciples  of  tJiingd ;  but  for  a  consuuuxiato  and  perfect  one,  nich 
fls  laigbt  be  the  end  and  period  of  conniption  nn<l  Alteration. 
Now  ho  Mw  that  the  greatest  variety  and  confusion  wns  found 
in  wild  and  constatcnt  bodict!.  For  such  bodies  may  be  OT;gii> 
nic,  and  like  mnchinps,  which  from  tbeir  vcrj-  cnnB^ninttKin 
(ulmit  innnmcrnblc  varintione;  such  as  are  tlte  bodies  of  plunta 
and  animal)*.  And  cvcti  thoeo  wbieb  are  not  organic,  arc  yet  on 
miiiiite  inspection  found  to  be  very  dig«irait.ir.  For  bow  great 
iH  the  di»!timilanty  Itctnccn  those  partA  of  nninirtl«  which  arc 
cfllled  oiniilnr?  thi^  brain,  tlie  crystalline  Inimonr,  tlie  white  of 
the  eye,  lM>ne,  mcnibmiie,  ciirlilagt;,  nerve,  vein,  flcah,  fat, 
mnrron',  blomi, nerd, i^pirit,  rhTle,  nnd  the  like?  and  likeiriso  in 
the  parte  of  vegetables,  the  root,  bark,  stem,  leaf,  flower,  eeed, 
and  the  like?  Fossils  certainly  arc  not  organic,  but  yet  they 
exhibit  both  »  great  mixture  in  one  specie!,  and  a  very  plen- 
tiful variety  compared  one  with  another,  Whercfopc  thia  broad, 
ample,  and  extenBive  hnsiii  of  ihc  divcraity  of  beings,  wber«in 
so  Urge  an  array  of  things  displays  itself  and  comes  into  nction, 
iscema  to  contitst  in  the  nature  oPHolidily  and  coneiiiii ence.  But 
the  bodies  of  lifjnlils  are  plainly  without  the  power  of  urpanio 
structure.  For  through  the  whole  world  of  vifiblo  nature  there 
is  found  no  animal  or  ])]anl  in  a  body  »imiily  fluid ;  and  there- 
fore tills  infinile  variety  i»  precludol  and  cutoif  from  tlic  luiturc 
of  liquidity.  And  yet  the  litiuid  nature  has  its  v:iriely.  ami  ihnt 
in  no  smsill  degree,  as  us  manifested  in  the  great  diversity  of 
melted  budicit,  juices,  distilled  liquort!,  and  the  like.  ^Vtieroaa 
in  airy  and  pneiimntic  botlies  tbla  variety  Is  much  mfin>  limiteal, 
and  a  sort  of  proTnif-cuous  resemblance  of  things  tnke^  it»  jdncc. 
Certainly  that  virtue  of  coloura  and  tastes,  whereby  licpiids  ar« 
fiometinics  dietingui^hed,  absolutely  cca»c«;  that  of  ocluurs 
indeed  and  some  other  thing*  remnine.  yet  only  traiwiiory, 
confuted,  and  sejiamhle:  ho  that  as  a  general  nilc,  the  nearer 
bodies  approneh  to  the  nature  of  lire,  the  more  do  thor  )ohi 
of  -vapiety.  And  after  they  have  iiMumed  the  nature  of  fire, 
and  that  in  a  reetjfied  and  pure  sUile,  tliey  throw  ofi"  every 
organ,  every  property,  and  every  diKsimilnrity;  ami  nninrc 
neenw  as  it  were  to  gather  to  a  point  in  the  vertex  of  tlio 
pynimid,  and  to  have  rcachetl  the  limit  of  her  i>ri>|H'r  aittioa. 
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Therefore  tiun  kinJIing  or  ciitcliing  iirc  IIcracHtus  nUled  peucQ ; 
becuiuc  it  cotuposod  nature  and  lumlc  her  one  ;  but  gencmlion 
tiv  coUod  wiLTfbocnuHti  it  multi|iUcJ  uad  ma<Iu  bcr  many.'  And 
tJmt  tliiti  priKXtiA  (hy  which  things  flowed  and  ublicd,  like  the 
tide,  from  variety  to  unity,  and  from  uaily  to  vnriety)  might 
he  sonic  way  explained,  hv  uininta'mcd  that  Gre  v/ae  condensed 
and  nircfivd,  yet  so  that  itn  rarefaction  towordn  u  fiery  nature 
vrafi  the  direct  nnd  pmgrc»iiive  action  of  nature;  while  it5 
condeusatiun  vaa  a.  kind  of  retrograde  action  or  failing  of  the 
inuuti.  Both  of  these  he  conadcred  to  take  pincc  by  futc>  and 
(in  the  sum  of  things)  at  certun  perioda;  eo  that  ibis  revolving 
world  would  some  time  or  nthcr  be  act  on  tire,  and  afterwards 
r<.-new<'d  ngiun,  nnd  tlint  tins  series  and  ducecDcion  of  contlngra- 
tion  and  generaliuu  would  go  on  for  over.  OnJy  tlie  iufl&uuua- 
tion  nnd  the  extinction  were  according  to  him  (if  one  studiea 
diligcDlly  tlie  eeaiily  account  which  hai^  come  dowu  to  ub  of 
lbs  man  and  hia  opinioiu)  to  take  place  in  a  different  order. 
For  at;  to  the  process  of  inflammation,  be  no  way  difTeretl  from 
Uic  common  opinions ;  that  the  progress  of  rarefaction  and 
extenuation  weut  on  fruiu  earth  to  water,  from  water  to  air, 
from  air  to  Rrv.  But  tbe  way  Iwick  wiw  not  by  the  sjmie 
xtages;  tbe  order  being  directly  inverted.  For  he  ullinucd 
that  6re  by  ita  cxtiactioa  produces  earilii  aa  its  dregs  and  siiofc; 
that  Ihe.'^e  tbcn  conceive  and  collect  mot;<turc,  whence  proceeds 
un  overflow  of  w»tcr,  which  agiiin  omits  and  exhalca  air;  so 
that  the  change  from  fire  to  earth  is  sudden,  not  gradnaU 

Such  then,  or  better  tlisn  tbe^e,  were  the  opinions  of  those 
vhu  laid  dowu  one  principle  of  tbingii ;  regnnling  nature 
iMiiii>ly,  not  eontentiously.  And  tlicy  deserve  couituendntton 
for  giving  Cupid  but  one  gtinnent',  which  \i  the  next  degree  to 
nakcdnesti;  and  tliuL  garmeut  too  (u^  I  have  said)  like  n  veil, 
nnd  of  no  thicker  texture-  Now  by  the  garment  of. Cupid  I 
mean  some  form  attributed  to  Uic  jiriniary  matter,  that  may  be 
•aid  tu  be  eubstaiitially  homogcueoua  with  tlie  form  of  any  of 
the  secondary  eiwciicej.  But  the  u?:»ertiun;!  made  by  tlicin  with 
rcepoct  to  watjer,  air,  and  fire,  which  reat  on  no  very  firm 
mdi»,  it  will  iiuL  be  ditTicult  to  confute;  nor  dm*«  tlierc 
to  be  any  reason  for  di^cu-^aiiig  them  ecvcndly,  so  1  will 
only  touch  on  them  in  genenil.     Fir^t  therefore,  in  the  inquiry 

■  Dins,  t'M't.  ix. «. 
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of  principles  these  nactent  philoaophera  do  not  iippear  to  ha.re 
adopted  a  very  perfect  ey^totn;  but  what  iJicy  did  was  only  to 
aeek  out  amonf;  apparent  and  tnaiiifc»t  bodies  tlul  which  seemed 
moAt  excellent,  and  set  down  Unit  n^  tlic  principle  of  nil  thtn;^'. 
by  riglitf  aa  it  were,  of  its  exuullenee;  not  us  being  truly  and 
realty  so.  For  they  thought  that  cuch  a  nature  vru»  tlie  only  uue 
of  which  it  could  be  )<aid  tlinl  it  is  vrhul  it  weias ;  other  things 
t!>ey  thought  were  tbU  same  nature,  though  not  according  to  ap- 
)>eurunce;  »u  that  iht-y  scum  to  liavc  «pi>ken  either  figuratively, 
or  umler  the  inHuciiceol'  I'li^^iciniaioii;  the  strmiger  ioiprcanou 
carrying  the  rest  with  it  But  a  true  pfailoaopher  should  look 
at  all  things  alike,  and  lay  down  thiiec  wt  the  principled  of 
things,  which  agree  as  well  with  the  smallcet,  rarest,  and  most 
neglected  of  essences,  as  vrltli  the  greatest  and  most  QumefoQB 
and  vigorous.  For  thoiigli  wc  men  meet  admire  the  beings  which 
ore  mo-it  unirer»al,  yci  the  bosom  of  nature  ie  oiR-ncd  to  nil. 
If  on  liie  other  hand  tliey  hold  this  principle  of  tlicira  not  by 
escellonce,  but  niiiiply,  they  seem  cert-iinly  to  have  fallen  on  a 
liarth  figure  of  spufL-h;  fur  it  bringa  it  plainly  to  a  mutter  of 
«|uivocation,  what  they  itKitRrt  not  being  predicated  cither  of 
natural  fire  or  natural  air  or  nntund  wnlcr,  but  of  some 
imaginary  and  ideal  fire,  air,  &c.,  which  letjiias  llie  name,  but 
doeii  not  answer  the  definition.  They  seem  further  to  be 
driven  to  the  same  diffieulties  in  which  the  «s*ertor«  of  abs< 
tmct  matter  are  involved;  for  a»  ihosc  intrmlure  a  potential 
and  imaginary  matter  altogether,  so  do  these  likewise  in  part. 
Moreover  tjiey  nutke  matter  formed  and  actual  with  rei<pect  to 
vm:  thing  (uunicly,  that  principle  of  theirs),  but  )K)tential  with 
respect  to  everything  eUe.  Nor  does  there  seem  to  be  any 
ndvonla^e  in  thi«  kind  of  single  principle,  more  than  in  thai  of 
ahstrftct  matter;  except  that  it  has  eomcthing  to  ofter  to  the 
human  undcn-timding,  whereon  tlie  thouglits  of  men  may  better 
fix  thrnuielvcs  and  rvat,  and  by  which  tlie  notion  of  the  prin- 
ciple it«;lf  bccomew  snmowhnt  fuller,  though  tliat  of  all  utlMT 
things  moreub^trusu  and  hard.  But  the  fact  in  ihut  ni  that  time 
the  PredieameHts  liatl  not  coiumenced  llieir  reign,  whereby  tliis 
priiici]>le  of  an  ahHtract  nature  might  have  sheltered  itadf 
under  the  ereillt  and  protection  of  the  predicament  of  sulwtaaoc ; 
and  tlioFcfore  no  one  durst  feign  a  matter  quite  imaginary, 
hut  nwcrtcd  u  principle  oanirdtng  to  sennit ;  Mime  true  entity  : 
tbc  namncr  only  of  di.'<]>en^tioii  (for  in  that  they  used  greater 
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license)  bcfiog  imaginary.'  For  Uiej  do  not  discover,  nay,  do 
no!  even  speculntc,  by  wliat  appetite  or  sjiiir,  or  by  wbat  rca- 
aqu,  way,  or  iuiluccinvnt,  that  jirincijild  of  tla-irs  degenenitea 
ironij  and  again  rccovcrn  its  nalurc.  Hut  seeing  there  are  audi 
armies  of  contmries  in  tbo  world,  a«  nf  denize  and  rare,  liot  and 
cold,  Uglit  and  diirkriCM,  animutc  aod  iuauiiuiit«,  and  nuiuy 
olherB,  which  oppose,  deprive,  and  destroy  one  another  in  turn ; 
to  FUppoee  that  all  these  eninuaU;  frum  some  one  source  of  a 
muteriiU  Bub^tiincu,  mid  yet  nut  to  hIiuw  any  mnnncr  in  which 
the  thing  can  be,  eccint)  hut  a  confuecd  speculation,  and  an 
abandonment  of  inquiry.  For  if  the  thing  itself  were  aM«r- 
tiuncd  by  tlie  eensc,  you  rauet  receive  it,  though  the  manner 
thereof  be  hidden;  and  again,  if  by  force  of  rcnson  any  con- 
Tenieot  and  credible  manner  could  be  di«eovered,  you  must 
perhaps  give  up  appear  ineei;;  but  you  should  by  no  means  be 
required  to  assent  to  thotn;  things  whereof  nellber  the  being  is 
manifest  by  tlic  svii^e,  nor  the  exptanatinn  probable  by  the 
reason.  Bcftidc»,  if  thrre  were  but  one  principle  of  things,  it 
ought  to  have  a  vi.«ible  mark,  aud  as  it  were  n  ii!U[)€riunty  and 
predominance  in  nil  things;  nor  Bhoiil<I  anything  of  importance 
be  found  diametrically  o]>po»i(e  to  thsl  principle.  Likewise  it 
ahuultl  hold  a  middit-  poeilion,  iio  a5  to  be  more  ctrnvciiicntty 
available  for  everything,  and  dlffiisc  ib'olf  aronniL  Hut  there  18 
nothing  uftbU  found  in  the  prii)ci)>lcs  ortlio»c  pliiloitopliora  For 
tlic  earth,  wliicli  is  cut  off  ami  cxeludcd  from  the  htinour  of  a 
principle,  ftcem*  to  receive  and  cherish  naturca  opposed  to  those 
three  |»rinci]iial  nuturee;  for  to  the  mobility  end  lucidity  of 
fire  it  oppo«ce  rest  and  oi^aoiiy ;  to  the  tenuity  and  «oflncM  of 
•Ir,  in  like  manner,  it  oppusea  density  and  bnrdnea^;  and  to 
the  moistnc^s  and  wquueity  of  water,  dryness,  rigidity,  and 
Rflpcrity;  besides,  the  earth  itself  occupies  the  central  place, 
tbe  rest  being  turned  out  And  furUier,  if  there  were  only 
one  principle  of  things,  it  ought  to  bnve  a  nature  indifferently 
disposed  towards  the  genoralion  and  the  disitolution  of  theui. 
For  it  is  SLB  uiuch  the  condition  of  a  principle  that  iliiiigs  should 
resolve  themselves  into  it,  a.i  that  things  sliould  be  produced 
fn>m  it.  Uul  this  let  not  tlic  ca^e ;  for  of  these  bodies,  uir  and 
fire  eeciu  unauitcd  tu  supply  inultei'  fur  the  getierutiun  of  ihinge, 
though  ready  to  receive  tlicir  diuolution :  whereas  water,  on 

•  Cf.  ArM^.  H«L  I  & 
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Jie  otiicr  fauud,  is  favourable  ami  good  for  gcueration,  but  mnr« 

Bnfit  uid  averse  to  dissulutiou  or  rcftonition  ;  oe  wouttl  be  easily 

riKcn  if  for  Niiuc  time  there  were  to  be  nu  rain.     Morcuvur,  pa- 

irefiction  iUe\{  in  no  waj  I'etliice^  things  to  crutle  tiiitl  )nir« 

rnter.    But  by  fur  the  greatest  error  is  that  they  sei  up  for  « 

'principle  that  which  U  corruptible  and  morfcil;    for  they  do 

ao  Ices  when  they  introduce  «uch  a  principle  ns  foraikco  nnd 

lys  naide  its  nature  in  ciimpoiiitinnii.  "  For  when  a  thiiig  shifU 

'and  change!*,  thnt  which  il  wag  dic8." ' 

But  I  «hall  hat  e  to  miikc  turihcr  use  of  this  rcHMn  pre-sently, 
now  that  uur  dieoourise  has  come  down  in  order  to  the  thin) 
sect,  which  iisfurtcd  ninny  principles  of  things ;  a  sect  which 

I*  seems  to  have  more  strength  on  its  side  and  certainly  has  more 
brejudice.  Therefore  I  will  not  cxamiae  their  opinions  in 
general  f>r  in  common,  hut  one  by  one, 
I  Among  those  tvhn  have  mointnincd  tliat  there  are  many  pno- 
tiplcs  I  eliall  set  aside  tho^e  who  hold  tliem  to  be  infinite  ;  for 
the  point  conceniing  infinity  belongs  to  the  allegory  reapcctii^ 
Cc(^lum.  But  among  the  ancients  I'^innciitdes  maintained  two 
principlciiurihiiigtt,  tire  and  earth,  or  heaven  and  earth.  For  he 
a««ertcd  thnt  the  «iin  and  mare  woi-e  real  fire,  pure  and  limpid, 
|jiot  dcgcnernto  n^  firo  ie  with  ut<,  which  is  only  as  Vulcan  thrown 
flown  from  hi'iLven.  and  lamed  by  th<-'  fall.  And  theHv  opiniona 
ol'  Parraeniile*  Telejnus  has  in  our  a^e  revived ;  a  man  ftrong 
and  well  armed  with  ihi*  roa^ouing^  of  ilic  Pcripateti&t  (if  they 
were  worth  aiiytlnug),  which  tlkcwiKc  he  ha5  turned  against 
^HtheiiiBelTcs;  but  cmburraoficd  in  his  allirmatioUN,  and  better 
^^«t  pulling  down  than  at  building  up.  Of  the  discoveries  of 
Pitnucnidcs  himself  the  account  is  very  scanty  and  shadowy; 

Kct  tbc  foundations  of  a  similar  opinion  eecm  plainly  laid  in  the 
ook  written  by  Plutarch  on  the  *'  Printal  Cold ;"  which  ap- 
ean  to  have  been  derived  from  some  ancient  treatise,  at  that 
time  extant  but  now  lort.  For  it  ooQlnina  not  a  few  Uiiogs 
j^^)>ulli  more  acute  nnd  more  «ound  than  llic  speculation!;  of  the 
^Katitlior  biiiii^olf  coiiiitiuuly  arc,  and  by  lliCfH-  TelciiitiB  appears  in 
^Hiave  been  prompted  and  incited  to  take  them  up  studiously  nnd 
^^  fdlhiw  lliein  outKtrcntiously  In  hi«"Coiiiiuenlarict>oii  ihcNnliire 
«f 'I'liings."     Now  iheupinioiwof  tliij*  awl  are  as  Iblluws:  Tl 

'  liurrrt  Itl.MS.i— 

Hum  quu4cunqur  ml*  mtrtMuin  lliilinu  wnlt, 
Cuiillniiv  W'  toon  m  llllut,  ijiim)  full  utUk 
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the  fi^r^t  (Vinns,  »nil  the  first  active  entities,  and  therefore  the  Brat 
evi»taiioe«,  are  heat  aiid  cold ;  yet  that  lhe»e  have  no  body, 
but  a  |iutuivc  nml  {mlcntial  ninttcr>  which  Biipplica  a  corporeal 
bulk,  and  is  ctinally  »U90C{itible  of  both  natares ;  it^lf  withoul 
any  action  at  all.  That  li^ht  is  a  sproulino  of  heat,  but  of  heat 
dianpatcd.  nhivh  being  niiiltiiilii':d  byvollcetion  hf->c»mcs  robust 
andBensiblc  That  darkuct^?  in  like  nianner  in  the  (lc«lJlution 
and  conluuon  t>f  the  radiating  nature  from  cold.  That  densitj 
and  rarity  arc  but  tlic  textures  and,  a»  it  were,  the  wcba  of 
heat  and  cold  ;  heat  and  cold  bein^  the  producers  and  opcrRttvcs 
thereof;  cold  condeiming  and  thickening  the  worit,  heat  scpa- 
rating  and  extending  it.  Th»t  trnm  such  textiiret:  a  dinpcmiliun 
towards  motion,  ctliior  apt  or  iiversc,  is  impressed  u|k>u  bodies: 
tliat  is,  prompt  and  apt  u|>on  rare  bodies,  eluggiah  luid  averse 
upon  dense,  nierefore  that  heal  by  tenuity  excites  and  CT"e- 
ates  motion ;  cold  by  density  cliecks  and  (]^u)cta  it.  Hence 
that  there  arc  four  cu-CKsentiul  and  coujugate  nnturcs,  and 
iboec  of  two  kindii,  preserving  Ibc  respective  order  I  have 
mentioned  (for  the  source  U  heat  nud  cold,  the  rc5t  are  emana- 
tions); but  yet  ulwavH  coneomibiut  and  indt-pAmblv.  The^ 
arc  beat,  lucidity,  rarity,  mobility;  and  a^nin,  tlieir  four  oppo- 
eites,  cold,  opacity,  density.  Immobility.  Tliat  the  8Cat«  and 
stages  of  the  first  conjugation  are  placed  in  tlic  heaven,  Btaw, 
and  especially  in  the  ouo ;  of  the  second,  in  the  earth.  For 
that  the  heaven,  from  its  perfect  and  entire  heat  aud  tlie  Extreme 
exteniiion  of  matter,  is  most  hot,  lucid,  rarefied,  and  moveable; 
wherea?  the  cwtb,  on  tJie  contrary,  from  it«  entire  and  uore- 
fracled  cold,  and  the  extreme  contraction  of  matter,  ia  miwt 
cold,  dark,  and  dense,  completely  immoveable,  and  exceedingly 
averse  to  motion.  That  the  aunimita  of  the  heaven  preserve 
their  nature  entire  and  inviolate,  admit  liii^  somu  diversity  among 
themselves,  but  completely  removed  from  the  violence  and 
inauU  of  a  cootnLry  body ;  that  there  ia  a  like  constancy  in  ilia 
dc|iths  i>r  inncmioal  parU>  of  the  earth ;  atid  that  it  id  only  the 
extremities),  whcra  contrai'y  biHlitti  approach  and  meet  together, 
vhich  struggle  and  suffer,  and  are  asMiilcd  by  one  another. 
That  the  heaven  therefore,  in  its  whole  balk  and  substance,  id 
hot,  and  quite  free  from  every  contrary  nature,  but  that  huat 
i^  unn|ual ;  some  parts  being  mure,  oilici's  leas  hot.  For  liiat 
in  the  body  of  the  »tnr.i  heat  i<i  more  intense,  in  the  spaec 
bctwetn  them  le^s  so;  moreover  lliat  of  the  stars  ihemselvM, 
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eoma  nre  more  burning  than  others,  and  have  a  livelier 
more  rndiiuit  fire ;  yet  sso  that  the  oontrai^'  nnturc  of  ooli), 
any  gnulntion  ihvrcuf,  never  pcnctmtce  there ;  for  thai  it  ndmi 
a  difference  of  nature,  but  not  ft  contr»rIo1y,  That  yon  mii 
not  however  judge  of  the  heat  or  fire  of  celestial  bodies,  vhich 
U  entire  And  native,  from  common  firo.  For  that  our  fire  i«out 
of  its  place,  trembling,  surrounded  wilh  ontrary  IkkHc*,  nec^lv■, 
dciKndcnt  for  its  preserviition  on  l)ie  fuvl  giveir  it,  and  fugi- 
tive; whereiw  in  hc«ven  it  in  in  it«  tnie  position,  npnrt  frfun 
tJie  violence  of  any  contrary  Imtly,  constant,  l;ept  up  by  itiwir 
iind  aimilnr  thlngn,  nnd  performing  itx  proper  operations  free 
and  undiftturbed.  Also  that  the  heaven  is  bright  everywhere, 
hut  with  differenoea  of  more  or  less.  For  that,  seeing  there  are 
iininng  the  knnwn  and  numbered  atan  some  which  are  only 
visible  in  a  clear  city,  and  in  the  milky  way  there  are  knots 
of  «nall  stars  wliich  show  u  kind  of  whitene«3  all  togrtlier, 
hut  are  not  Bcrcrally  dietinguitthahlc  a«  bright  bodies;  no  mie 
can  doubt  but  that  there  are  many  etAis  invisible  to  lu ;  and 
indeed  that  the  whole  henvcn  'a  endued  with  light,  though 
not  vrilh  a  fplendour  so  strong  and  fur-darting,  nor  with  mys 
Bo  thick  and  close,  aa  can  travel  so  great  a  distance  and  come 
to  our  view.  So  ngain,  that  the  whole  heaven  con-Mtta  of  n 
flue  and  rare  substanee,  nothing  in  that  ^ub^tanee  being  crowded 
or  |mcked  closer  limn  it  likes,  but  yet  tiiat  in  mmo  part«  mat 
ler  is  rhnre  extended,  in  others  leos.  Laiitly,  that  tlie  motioi 
nf  tliu  heaven  \»  found  to  be  timt  which  suits  the  most  moveabl 
body;  namely,  tlie  motroD  of  conversion  or  rotation.  Fi 
circular  motion  U  interniinnhle,  and  for  its  own  sake.  Motion 
lu  a  otniiglit  line  is  to  an  end,  and  for  the  sake  of  sometliing, 
and  as  it  were  to  obtain  rest.  Therefore  that  the  whole 
heaven  mnvcs  with  a  circular  motion,  and  no  part  of  it  is  Iree 
fmm  tliut  motion;  but  yet  ua  in  the  heal,  light,  and  rarity  of 
heaven  thcrc  ii!  inequality,  the  same  likewise  ia  obaerved  in  ita 
motion ;  an  inequality  the  more  con»pieuous  because  it  more 
invitee  and  beara  huniaa  ob9ervntion,  and  may  even  be  re- 
duced to  calculation.  Now,  orbicular  motion  may  differ  both  l 
velocity  and  dircetion ;  in  velocity  it  may  be  fpiieker  or  slower 
iu  direction,  it  uia}'  be  in  a  perfect  circle,  or  it  may  have  som 
thing  of  B  spind  conme,  and  not  return  exactly  to  the  sami 
spot;  for  a  spiral  tine  t^  made  up  of  a  straight  line  and  a  eircl 
Thcrefure  that  Ute»c  very  iue<|Uiditie8  liave  place  in  tlie  heave: 
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Taritty  of  volociiy,  and  Jcvintion  from  the  point  of  return,  or 
»piral)ty.  For  tiolh  the  fixed  stara  and  the  plnnet«  nre  uneqiial 
ID  iheir  Tcliicily  ;  aiw!  the  planet*  evidently  deriate  from  tropic 
to  tropic  ;  and  tlie  higher  the  hea%'cnly  ixxlieu  arc,  tho  greater 
is  their  vclncitr,  and  the  more  spiral  th<'ir  courae.  For  if  phe- 
nomena bo  taken  dimply  und  as  tboj  arc  m^n,  and  there  be  set 
diiwn  line  natural  sm]  ttimgdc  daily  motion  in  (he  heaveidy 
bodice,  and  die  matheinntic»l  pmpriHy  of  rediieing  mnfioiis  to 
pcrl'cct  circles  be  rojecti-d,  and  spiral  line»  be  »dmitte<1,  and 
tlinse  contj'artetiefl  of  utottona  fulluwiug  the  onler  from  ttfliit  to 
west  (which  they  call  the  motion  of  primitive  mobility)  an<l 
lin  from  west  to  en^t  (n-hich  they  cull  the  pri>i>er  motion  uf 
planets)  be  reduced  to  imc  ;  diflcrcnre  of  time  in  the  return 
being  accounted  for  by  dilTcrcnceB  of  epeed,  and  ditference  of 
poeition  with  regiird  to  the  Kodiac  by  i<pirul  llnc^,  it  in  plain  thnt 
what  1  hnYc  mid  must  come  to  ptuta — tliat  tho  moon,  for  in- 
staoce,  ffliich  is  the  toweet  of  Uie  planets,  must  proceed  both 
alowett  of  all,  and  in  the  rnreet  and  mo&t  open  spirals.  Such 
then  *ppeore  to  b©  the  opinion  of  this  sect  respecting  the  nature 
of  thai  portion  of  the  heaven  which  (by  reason  of  its  di.itanc6 
from  ft  contrary)  is  firm  and  perpetual.  But  whether  Telc- 
siua  kept  to  the  old  limittj,  and  inia^jiued  that  oueh  wa»  tlie 
nature  of  evcrylJiing  above  the  moon,  together  wiih  the 
moon  itself,  or  whether  he  held  that  the  hoi^lilo  force  could 
nd  hiiiher,  he  does  not  dearly  lay  down.  But  of  the 
h  (which  is  the  »uge  and  seat  of  the  contrary  nature)  lie 
asserta  likewise,  thnt  the  greatest  part  is  inviolate  and  undi»- 
tnrbed,  and  that  the  heavenly  bodies  do  not  penetrate  thither. 
Itut  of  what  kind  it  is,  he  enys,  need  not  be  inquired.  It 
is  enoagb  to  consider  it  enduwcd  with  these  four  natures  — 
coldncw,  opncily,  density,  slid  rc«t,  and  iho^e  nbtHilutc  and  in 
no  degree  imrMiired.  Now  tlie  part  of  the  earth  tdwiuds  tliu 
laurfuco,  bciuf;  like  a  cru^t  or  rind,  lie  astfigna  to  the  generntioii 
of  things;  and  suppoaca  all  entitle*  any  Wjiv  kuowu  to  up,  e»en 
the  hcavieet,  hardest,  and  those  which  lie  the  deepest,  a«  mctalii, 
■tones,  the  sea,  to  consiFt  of  earth  in  some  degree  changed  and 
wrought  by  the  heal  of  the  henvcn,  and  which  hoe  already  eou- 
ceivod  eomc  heat,  radiation,  tenuity  and  niubility,  and  [mrtake^ 
in  short  of  an  intermediate  nature  between  the  ?un  and  pure 
earth.  It  followg  therefore  that  thi*  pure  earth  muirt  be  de- 
pretwed  beluw  the  lowest  deplbs  uf  the  eetk,  the  deepest  minev, 
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onil  all  KonersilP*!  fKHlios ;  snd  that  between  this  pure  onrlli  aM 
th«  mixin,  in-  iu'r)in]ifl  tiigher,   th«re  must  l>c  gltimt«<l  u  mill 
nature  composed  by  tlie  tcnipcrnnieiitc  aod  rcfriictions  of  heav 
itnd  eanJ].     Having  thue  sufficiently  fortified  the  ioteriar 
both  IcingdoiDR,  be  gctn  up  an  invMion  wnd  war.     For  he  sup- 
|in»es  lliat  in  the  regions  lying  between  the  furthest  parts  o^h 
the  heaven  and  the  iiinennoMt  of  the  enrth,  there  in  found  i^| 
tumult,  condict,  and  pcrtiirhation,  an  we  f<cc  in  cmpircn  who.«c 
bunlen"  are  ravaged  by  incursions  and  t-iolcnce,  ■while  the  in- 
terior proTinoes  enjoy  secure  pence;  thiit  such  natures  thcn^ 
fure,  Tvith  tlieir  concrclions,  hnvc  the  appetite  and  facalty  of 
conslJintly  (rcncralin^,  multiplying,  and  &preiidiug  t}ieuit<e]vi» 
in   all  dirtictions,  of  occupying  the  wholu  mrvif  of  mnltcr.  iif 
niuUinlly  wMiling  and  invwljng  one  another,  of  tuminj;  one 
nnolher  out  from  tlieir  proper  ecati;  and  settling  lhem<ieJv('>< 
therein ;  iind    moreover  of  ]K!n!e\viTig  and  iipprch ending  ih^j 
I'nn^e  and  actions  of  another  nature  as  well  as  tlioir  own,  >^^| 
by  means  of  such  pereeption  of  shifling  and  adjustinfj  tlicin- 
tielves;    and  thul  from  this  contest  every  variety  of  entity, 
action,  and  virtue  in  denved.     Yet  he  seems  in  some  pit 
though  hoaiialingly  and  cnrsnrilT,  to  a»<npa  to  matter  soi 
Hualiiy  of  its  own;  oa  first,  thiit  it  is  neither  increased 
diminished  by  forms  and  active  entities,  but  constats  of  a  ns 
vernal  sum;    secondly,  that  to  it  is  rclerrcd  the    mudon  of 
gravityor  descent;  and  he  also  adds  M>nirtliing  about  the  bl« 
Xiesa  of  niiilter     But  thia  is  set  down  plainly,  that  heat 
cold,  iu  the  tmuic  power  and  quantity,  remit  or  incr<ia:^o  Lli 
istnngth   accordingly  as   the  matter   in  which   tliey  exist 
opened  out  or  folded  up;  since  they  fill  the  measure  of  the     . 
matter,  not  their  own.     But  Telcsius  proceeds  to  devise  an^^M 
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cxjilnin  the  manner  in  which,  by  means  of  this  xtrifc  and  con 
terit,  so  fruitful  ami  manifold  a  generation  of  bcingx  may  be 
induced  and  turned  out.     He  begins  by  securing  the  ear 
Bit  being  the  inferior  piiociplo;    and  nhows   the  reason  w 
it  hax  not  been  long  ago  destroyed  and  nhwirbcd  by  the  s 
HOT  ever  can  be.     The  first  and  priiici[ud  point  wbich  Ke 
legee  le  the  immense  distiince  of  the  earth  fn)m  the  fixed  ctarS? 
and  it«  very  great  ilistiuicc  from  the  sun  —  a  diflance  tolcrabi 
well  mcasnrcil.     The  second  point  is  the  dcclinnUon  of 
flim'd  raya  fruni  the  |)er|K-iulicu1iu-  with  re*|M:cl  lu  the  dllTi-'re 
^iKU-tj  of  the  earth ;  that  it,  that  over  the  priMtcet  part  nft 
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cartb  tlio  sun  U  nevor  v(;rticiil>  nor  liiK  niy.-i  [)or|i«ndtcular;  »i> 
that  lie  never  aflbcte  the  whole  globe  of  tlie  earth  with  any  re- 
markable force  of  heat.     The  ihinl  point  U  l}ie  obliquity  of  the 
sun's  motion  in  iKtoting  through  the  zoiliao  with  rcajtccl  to  tlie 
panie  p«rfd  of  the  earth;  wlience  ttie  hrnt,  whaierer  hr  \%si 
Ibrcti,  IB  not  continuully  rcJuublcJ,  hut  rctunia  ufter  long  in- 
tervals.     The  fourth  -point  is  the  Telocity  of  the  aun  in  ifa 
diurnal  motion,  pcrfonning.  as  it  dues,  eo  lar^e  a  circuit  in  bo 
duprt  a  time,  whcrchy  the  heat  atjiys  the   leisa,  and  li  not  8t«- 
tionary  for  an  instant.     The  fillli  point  ia  llie  continuallim  uf 
bodies  between  the  sun  and  the  carlh,  whereby  the  beat  of  the 
Kiun  docs  not  eorac  through  a  vacuum  witli  if*  foree  entire,  but 
H)y  pacing  through  fo  many  rcHf^ting  hodic«,   with   each  of 
nrhichitbas  to  strugj^le  and  diopute,  is  immeu^ely  weakened 
and  enfeebled ;  and  oo  mnch  the  more  bccauiie  the  further  it 
goe*  and  the  woiikor  it  becomes,  the  more  stubborn  are  the 
bodies  it  meeld,  and  most  of  all  when  it  arrives  at  tlie  eurfiioe 
of  the  cartb,  where  there  seema  not  only  resisttnoe,  but  a  direct 
repulsion.     But  the  proce-^9  of  mutation  laid  down  by  Telesiua 
in  &»  folIuwH.     The  war  (he  holds)  is  abnolutcly  inexpiable  and 
Ljntemecine.     These  contrary  natures  do  not  agree  in  any  one 
fcoint.  nor  do  they  meet  in  a  tliinl,  excepting  in  Hylc.     Thcrc- 
Hcffe  tbe  one  nature  deaircs,  etrlvefl,  and  contends  abtwlntely  to 
destroy  the  other,  and  to  inipresa  matter  with  ib^clf  only  and 
^ts  own  image :  eo  that  the  eun'a  work  (iu<  he  eaya  clcrirly  and 
krften)  19  plainly  to  turn  the  earth  into  eun,  and  vice  «*r««  the 
Bftrth''6  work  is  to  turn  the  sun  into  earth.     This  however  doe^i 
■not  prevent  everything  being  done  in  certain  order,  definite 
timesi,  and  just  meaguro ;  and  every  action  in  ite  due  course  be- 
ginning, working,  flourishing,  lauguishing,  Hudeefliting;  but  ihia 
— U  not  caused  by  any  lawa  of  alliance  or  concord,  but  entirely  by 
B  want  of  power;  for  all  more  and  1eH9  in  virtue  and  action  pm- 
n}Ve<l»  not  from  the  regulalion  of  the  intensive  power  (whicli 
'' deniroD  Mimethiug  entire),  but  fniiu  the  eitr'>ke  iiud  curb  of  the 
opposite  nature.     The  diversity,  multiplicity,  and  likewi»c  the 
perplexity  of  operalion  must  ccrtainl;;  proceed  from  one  of  three 
ihiug.-i  -.  namely,  the  force  of  heat,  the  disposition  of  nmtter,  or 
the  luiiuucr  of  working;  which  thiee  axti  Devcrtiielcsa  unitt-d 
Jgether  by  ft  mutual  bond,  and  are  onuses  one  uf  the  other. 
Jcnl  itsL'if  ditTuiv  in  pow<-r,  quantity,  continuance,  moJin,  and 
jeccRaion  ;  Bucceeaion  again  Uaa  itB  own  manifold  variation*  in 
VOU  V.  X  I 
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ajiproQcIiiiig  and  wiUKlrawing,  or  in  intension  and  nimseioa; 
ID  liuddcQ  or  gn(lu«t«d  noocmcm;  in  return  or  repeiition  at 
longer  or  flhortcr  intervals ;  and  mch  like  HUcraiionft.  Hesu 
therefore  arc  fnr  the  moat  viLried  iu  their  force  and  nature,  ao 
carding  as  they  nre  made  purer  or  lees  ]iur«,  with  reference  to 
tliL*  lir^t  foiiiKiiiii  t)iorcof,uHinelj',  the  oun.  Xeitherdoes  all  heat 
ohcrisli  heat,  but  when  two  heats  differ  many  degrees  from  one 
another,  either  kWU  iind  destroys  ihc  othiT  uo  le»»  than  CohJ; 
each  having  it«  proper  octione,  and  thwHrtiiig  awl  opponog  the 
actions  of  the  other ;  so  Uiat  Teleeius  mnke«  leaaer  beats  to  be 
ae  traitors  and  dcecrtem  towards  great  oncd,  and  ov  conspiring 
with  cold.  Therefore  the  feeble  heat  which  creepa  iu  water 
destroys  the  lively  lieat  which  vibrates  in  fire;  and  in  like 
Tuiinitcr  the  pn-tcrnatural  huat  of  putrid  humours  in  the  human 
body  euflbeatcs  and  extinguished  the  naturnl  heat.  But  that 
qiuuitity  of  bent  nmkea  a  great  difTbrencei  i*  t'>o  manifc^l  to 
need  (^xptunntion.  For  one  or  two  burning  cunl^are  not  to  hot 
AS  a  whole  heap;  but  the  etiect  of  quantity  is  most  reinarhably 
ehoivn  in  the  multiplication  of  the  siiii'h  hent,  by  tlic  reflection 
of  the  raya ;  for  thf  nmuber  of  rays  is  doubled  by  simple  and 
multiplied  by  various  reflection.  IJut  to  quantity  of  heat  there 
should  be  added  al»o  union  ;  whicli  is  bkcwi^  best  shown  in 
the  obliqi'c  und  per[ien(tii:ular  direction  uf  rays,  since  the  nearer 
the  direct  and  rrtltctcd  ray  coincide,  and  the  acuter  the  angle 
which  ihey  inakr  trilh  each  other,  the  stronger  is  the  force  of 
heat  thrown  out.  Moreover  the  suu  himself  when  he  is  preseal 
among  the  lai-gor  and  stronger  fin-e  of  the  fixed  stars,  Uc^ulus. 
the  Dog  Star,  and  SpicA,  sends  out  stronger  heats.  But  coo- 
linuanee  of  heat  is  most  plainly  an  operation  of  the  greatMt 
importiuioe;  na  all  natural  virtues  rettjiect  and  observe  their 
times.  Houie  time  being  required  to  put  their  i«(renglh  in  actkiB, 
and  u  good  deal  to  give  It  full  vigour.  Therefore  continuance 
of  hi>Rt  CimvertH  an  <^qnnl  hea.t  into  a  pn>grei»ive  und  unequal 
one,  because  both  the  preceding  and  (he  ^ub^equent  heat  ore 
united  togellu-r :  and  this  is  clearly  showa  in  the  hcata  of 
nntumn,  inasmuch  at^  they  art-  felt  to  be  more  burning  than  (he 
heals  of  summer,  and  in  the  heals  of  suimner  al^crnoons,  iuaa- 
niuch  as  tlicy  are  felt  to  be  more  huniiog  than  thoee  of  noon- 
day. B(>  aleo  the  wi-akncss  of  heat  Iu  the  colder  countries  u 
times  compensated  by  the  continuance  and  length  of  the 
suoioier.     But  the  power  and  cfficAcy  of  the  mediuia 
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coDveying  beat  is  wuodertuL  For  b«ace  the  t«inperatui« 
uf  tlie  MOMxia  is  ezcecdii^U  varied,  so  that  with  an  uu^iveak- 
nhle  cUttngt>ablcnrj<i<  it  i*  sometimes  fuund  to  be  cliiUy  in  summer 
nnJ  sunny  tu  wiater;  the  8un  meaawbilc  keeping  bis  ouutm 
nn<l  'lidtniice  coui^tautly  and  ivgularijr.  Crops  of  corn  libe- 
wi««  iind  ij;nq>eii  ripen  Hooner  with  •  south  wind  aod  a  cloudy 
Ay.  And  every  di»po«itiou  aud  excretiun  of  the  he^Ten  in  the 
nuiou^  r^vulutiona  of  years,  BotnetimfA  [>est!Ieut  and  disciucd, 
snai^timcs  healthy  and  favourable,  dcrivea  it«  cause  and  origin 
from  this ;  oamcly,  from  the  variation  of  the  intermediate  air, 
which  gathers  a  ditfercnbdi5|>09itian  from  the  wry  change  and 
alteration  of  the  eeaeons,  perhaps  in  a  long  scries,  lint  the 
succession  of  heat,  and  the  order  in  which  <jne  follows  another, 
at  the  reawod  of  it  are  oiaiufotd>  ao  its  virtue  is  supreme.  For 
the  sua  could  not  have  generated  bo  numerous  and  prolific  an 
offspring,  did  not  the  configuration  of  the  sun'^  body  as  it  rooTes, 
with  rcspt^t  to  the  earth  and  the  parts  of  the  earth,  partake  of 
very  much  Inequality  and  variation.  For  the  sun  moves  both 
in  a  circle  and  rapidly  and  oblitjucly,  and  changes  Limwlf,  so 
as  to  be  botli  abrnot  and  present,  nearer  and  further  off,  mora 
perpendicular  and  more  oblique,  returning  slowly  and  quickly, 
and  never  for  a  single  moment  is  the  heat  emanating  from  the 
tun  constant,  and  nowhere  (unices  it  be  in  tlie  tropics)  does  it 
return  at  a  ^lort  interval ;  so  that  !<uch  variation  of  the  gene- 
rabtr  excellently  agrees  with  isuch  variety  of  the  thing  generated. 
Whereto  may  be  added  tlie  extreme  diversity  of  the  nature  of 
the  medium  or  conductor.  I'he  other  things  aim,  which  have 
been  said  uf  the  inequality  and  degrees  of  a  single  beat*  may  be 
referred  to  the  chnngcji  and  varieties  of  succe^don  in  dittcrent 
hciits.  TKercfure  not  without  reason  f\id  Aristotle  attribute  tlie 
generation  ami  corruplion  of  things  to  tlic  oblique  course  of 
the  sun,  and  set  down  that  aa  the  dEuient  cause  thereof;  bod 
he  not  from  bis  love  of  laying  down  tlie  law  and  of  acting 
u  the  arbiter  of  nature,  and  of  distiuguiithing  aud  arranging 
things  according  to  his  own  plcwurc,  spoiled  a  sound    con- 

■  eeption.  For  he  sboidd  have  assigned  general  ion  and  cor- 
ruption (which  id  nerer  merely  privative,  but  is  still  pregnant 
with  the  gcucnitiun  of  something  cUe)  to  the  inequality  of  the 
ftiin'a  heat  aa  a  whole  ;  that  is,  to  his  ntlvance  and  reircst  both 
—^  together;  not  generation  to  the  ud%Bnce  and  corruption  t»  the 
m  retreat  vcparately ;  *  thing  which  ho  did  stupidly  and  ahmw^ 

u       


I 


484 


TRANSNATION   OF   THE 


according  lo  the  vulgar  judgment.  Aod  if  any  one  ia  surpri^ 
that  generatton  of  tliingii  la  attriliute<I  to  ttie  siu  ;  seeing  the 
nan  is  aaoertod  and  Hupposed  to  be  fire,  and  fire  generates 
nothing;  it  is  a  weak  objection.  For  tliat  uotion  of  llie  Iwte- 
n'>!^'*■l<^>W  of  the  \\caia  of  the  sua  aad  of  fire  ie  plaiuly  a  dresou 
For  there  aro  iiijinitc  ojicnttiuns  in  which  the  action  of  the  sun 
aDd  of  fire  agroc;  ub  in  the  ri|>eniDg  of  fruits,  the  prcscrvatiuc 
in  cold  climates  of  tender  plants  accustomed  to  n-arm  skies,  the 
hutching  of  e;^,  the  clnrifying  of  urine  (tor  I  put  the  heat  of 
the  aun  and  of  aiiim:tle  together),  the  reviving  of  nnnll  antinals 
sttSencd  with  ould,  the  raising  of  dews  aiul  vapours,  and  the 
like.  Neverthelesi!  our  fire  is  a  bad  nntor,  and  cannot  well 
imitate  or  come  near  to  the  actions  of  the  «un ;  for  the  sun's 
hust  has  tlirce  pro[>ertif8,  which  common  fire  can  hy  scarce  any 
device  represent.  First  by  reason  of  it^  distance  it  is  Ivss  in 
degree  and  gentler ;  ihix  however  is  a  property  which  may  in 
eome  measure  be  matched  ;  for  such  a  nua^ure  of  beat  is  rather 
unknown  tlian  unproeunihle.  St-oondlyhy  flowing  luid  shooting 
through  i<o  many  and  Euch  different  uicdiume,  it  borrows  and 
obtains  a  certain  dissimilar  aad  generative  force.  But  al>ove  all, 
it  is  so  regular  in  the  inequnlity  with  which  it  increases  and 
(1iit>ini>^ltc8,  advances  and  retreat?,  never  isuececdingby  starts  or 
{irccipitatcly.  Which  two  latter  properties  are  almost  inimitable 
by  fire,  though  the  mattor  may  be  advanced  by  a  perrtpicacions 
and  WL'lI-eoiistdered  induiitry.  Su^i  thou  are  the  opinions  uf. 
Tetcsius  reiqiectiiig  the  diversity  of  beata. 

Bnt  cold,  ihikt  i»,  the  contrary  prinripte,  and  the  distributio 
tliereof,  he  »carce  menlions;  uidvM  be  tliought  tliat  id  ireatingl 
of  the  di^otitiou  of  matter  (to  which  I  now  proceed  in  the 
eocoiid  place)  he  had  efficiently  provided  for  it.     Vet  this  he 
should  not  have  done;  seeing  that  he  held  cold  to  be  bj  no 
means  the  privation  of  heat,  but  a  decidedly  active  principle 
a  rival  as  it  were  and  competitor  with  heat.     And  what  he  say 
concerning  tiie  dispt>eition  of  matter  goes  to  show  bow  toati 
Buffers  and  is  worked  upon  and  converted  by  heat,  without  an; 
mention  or  thought  about  cold.     Of  ctAd  however  (for  I  wish 
to  deal  4uitc  fairly  with  every  man's  optnioniji,  and  to  give  tbeui 
the  benefit  of  u  favourable  construction)  be  might  have  said 
something  of  this  kind: — That  ibe  immovable  and  fixed  »ea. 
of  c«ild   nnKWpm   excellently  to    the  movable  and  chang-abli 
stniclure  of  hcnt ;  aa  the  anvtl  to  the  hammer.     For  if  l*ol 
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principles  bad  been  subject  to  rarict/  and  alteration  they  would 
doubtless  have  produced  hourly  and  motnenlary  l>eiDg^  Like- 
wise that  the  immenae  regions  of  hcftt  (nnmcly,  the  beaveiw) 
tnrc  eomewluit  bnliinced  by  tlie  compact  nature  of  the  earth  and 
surrounding  objects ;  Mnce  it  ia  uot  xpace  that  h  regarded,  but 
the  qiiantit}*  of  matt«r  in  space.  But  for  the  nature  of  cold 
and  itti  virtues  and  proportiona  it  in  fit  tlii'y  should  be  passed 
over  in  Bilence,  or  with  few  wunls;  tieeiag  no  certain  and  woll- 
B    approved  iDfomiatlon  can  be  had  concerning  it  from  experience. 

■  For  we  have  common  fire,  ns  a  kind  of  ^ub^titure  for  the  bud, 
to  raanifi-at  the  nature  of  heat     But  for  the  cold  of  the  earth 

I  there  ia  no  substitute  which  is  at  man's  command  and  available 
for  experiment.  For  thone  chills  and  rigoura  of  cold  which  in 
winter  time  and  lu  the  coldest  countHca  are  exhaled  into  the 

■  air  from  the  globo  and  circumference  of  the  earth  arc  merely 
tepid  aira  and  bathe,  compared  to  the  nature  of  the  primal  cotd 
shut  up  in  the  bowels  of  the  earth ;  injiomuch  that  tliat  cold 

I  whereof  men  have  perception  and  command  ie  mnch  the  eiunc 
an  if  Ihcy  had  no  other  heat  than  that  of  the  summer  8Un  in 
hot  countricji;  which  as  compared  with  the  tire  of  a  huruinji; 
furnace  may  bo  regarded  as  coolness     However  not  to  dwell 

I  longer  on  Kuppoxititiuuo  BUggeation<i,  let  u»  next  see  what  Tele- 
ffiua  Kays  of  the  di»po»ition  of  matter  on  which  heat  HrU< ;  and 
which  has  such  power  as  to  promote,  impede,  and  change  tJie  very 
BCliun  of  heat.  It  tails  under  four  Iieada.  The  6rst  difTerence  la 
derived  from  the  prucxistcnce  or  non-preexistcnce  of  heat*  The 
second,  front  the  abundance  or  paucity  of  matter.  The  third,  from 

tihe  degree  in  which  it  ie  worked.  The  fourth,  from  the  close- 
a&u  or  opeDncsB  of  the  body  worked  upon.  With  regard  to  the 
first,  Telc^iue  supposes  that  in  nil  known  beings  there  exists 
aome  latent  heal,  though  imperceptible  to  the  touch,  which 

t  unites  itself  to  the  new  or  supervonioDt  heat ;  and  which  ia 
itself  moreover  excited  and  inflamed  by  this  same  foreign  heat 
to  perform  its  own  actions  in  ibt  projter  sphere :  of  this  he  eays 
it  is  a  notahltt  argument,  that  there  is  no  being,  —  neither 
oieul,  nor  stone,  nor  water,  nor  air, —  which  does  not  grow 
ft  warm  at  the  tauch,  or  even  at  the  approach,  of  fire  or  a  hot 
biidy ;  whicli  woiiUi  probably  not  be  so,  were  there  not  noma 
preexisting  and  latent  heat  to  pniirarc  the  way  for  this  new  and 

Imiuiifest  heat.  Also  th.it  the  more  or  tees  in  this  rcBpecl,  that 
ia  the  gro.ilcr  or  less  iVAdiiices  to  Catch  fire,  which  is  found 
, : 
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ill  bcJagR,  coiTCAponils  nitb  tlie  tneomire  of  preexUtiag  heaL 
For  air  warms  with  ■  little  heat,  an<l  oncli  as  in  the  bodv 
of  wnter  would  not  be  [wrceptible  by  the  seiue.  Wat*r  like- 
vriee  vanna  eooocr  than  Htoiiu.  or  nietaUor  glaas.  For  though  it 
is  true  tfaut  some  of  thcM,  aa  metal  or  stone,  EKcm  to  wann 
aooner  than  wat<-r,  that  m  only  on  the  eiirface  and  not  in  the 
inner  part  of  the  body;  for  considtent  bodicA  bave  IcN  free 
Communication  in  their  pnrU  tha.a  liquid*.  Tbcrrfnro  tkcn- 
torior  of  metal  io  wanned  »ooucr  than  the  exterior  of  fratcr, 
but  the  whole  body  not  bo  eoon.  The  second  difference  is  laid 
in  the  collection  and  bulk  of  nmiter.  For  if  thi«  be  close,  the 
strength  find  hcnt  is  more  limited,  and  b}'  union  more  increased 
and  intensified  ;  on  the  other  hnnd,  if  it  be  loo^e,  the  Htrcngth  it 
more  diHporsed,  nnd  by  diopcr^ion  more  diminished  and  venk* 
ene<l.  Ttierefore  the  lieat  of  ignited  metith  la  strouger  than 
tbut  of  boiling  water,  «reD  than  of  flame  itself,  except  tliat 
flame,  by  rraj>nn  of  its  tenuity,  findH  easier  entrance.  For  the 
flame  of  coals  or  wood,  uide^a  it  be  excited  by  blowing,  so  that 
tJ:e  motion  nmy  help  to  drive  it  ia  and  make  it  pcnctialc,  td 
nut  very  furious;  nny,  t=omo  ilamc  (aa  the  Homo  of  apirit  of 
wine,  for  in^tancet  cs]>ecially  in  a  unall  quuntity  and  acattcred.) 
has  eo  gentle  a  licat  that  the  hnnd  muy  almost  bear  iL  The 
third  diftcreuce,  wliidi  is  taken  firum  the  degree  ia  whidi 
matter  is  wrought  upon,  is  manifold;  for  he  meDtions  some 
Sloven  degrees  of  this  worlting:  of  which  the  first  is  pliancv,  or 
that  disposition  of  mutler  which  makes  n  body  yield  a  lillJc  to 
•iiy  great  violence,  or  bear  oompreasion,  and  eapceially  exten- 
siont  in  a  word,  flexible  or  ductile.  The  Hecond  ia  softness, 
when  there  U  no  need  of  any  great  violence,  but  the  body 
yields  upon  the  slightest  impulse,  and  at  a  touch,  without  any 
apparent  rcsifllunce.  The  tliird  is  vii'i'oidty  or  tcnaeity,  which 
18  a  kind  of  beginning  of  fluidity.  For  a  viscous  body  eet-ma 
At  the  touch  and  embrace  of  another  body  to  begin  to  flon-iuid 
continue  itself,  and  not  to  he  tcrminatinl  in  itself;  though  it  doc^ 
not  flow  ^lontancously  and  of  its  own  accord;  for  o  fluid  fol- 
lowfi  Itself,  a  viscous  body  rather  something  elee.  The  fourth  is 
fluidity  itself,  where  «  body  partaking  of  *n  inner  spirit  ia  glnd 
to  be  in  motion,  and  follows  itself,  and  is  not  easily  defined  or 
flxvd.  The  flfVh  ia  vn|K>ur,  when  the  body  ia  attenuated  into 
Mimething  intnngible,  which  likewise  gives,  flows,  undulati^, 
and  Iromhh-D  with  greater  agility  and  mobility.     Tlie  oixlh  ii 
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exlialation,  whtcb  is  a  l:Ind  of  rapoar  more  concoctei]  and 
ripened,  ami  prepared  for  the  reception  of  a  fiery  aaturc.  Tlie 
aeventh  is  air  Itjielf;  which  Telesius  coiiti>nds  'u  actually  en- 
dowed with  a  native  hi^at  of  iti  own.  ami  that  not  pmall  or 
weak ;  because  even  in  the  coldent  region*  the  air  is  never  con- 
gealed or  frozen.  Likewise  that  we  have  an  evident  proof 
that  the  air  in  \te  own  nature  la  but»  in  this :  that  all  ur  cn- 
2lo»cd.  sciiiaratcd  from  the  universal  body  of  axe,  and  left  to 
itecif,  toAuifeslly  contracts  warmth,  as  appvam  iu  wool  and 
fibrous  bodies.  Again,  in  close  and  confined  places  the  air> 
when  brcikthcd,  fccU  somewhat  eufPocating  ;  which  comes  from 
heat.  And  that  the  reason  of  thie  is  that  air,  when  confined, 
begins  to  excrciae  ita  nature,  whereiM  the  open  air  out  of  doors 
is  refrigerated  by  the  cold  which  the  glub*;  of  the  eartli  per- 
petually emits  and  di^char^ce.  Moreover  our  eommon  tur  has 
Mine  eletider  portion  of  tlie  qualities  of  the  heavenly  bodies ; 
Kince  it  contains  wme  light  in  itself:  ns  is  ehown  by  the  sight 
of  aniinab,  who  can  see  at  night  and  iu  dark  places.  Such 
then,  according  to  Tclesius,  is  the  order  of  the  disjiosition  of 
matter;  inintcrmodintc  bodice, that  is;  for  the  extremes,  namely 
hard  and  rigid  bodies  on  the  one  side,  fire  itself  on  the  other, 
as  being  the  limits  of  those  lying  bctnccn,  arc  not  counted. 
But  besides  these  simple  ^'radationa  he  finds  a  great  diversity  in 
the  disposition  of  matter  by  reason  of  »milanty  and  dissimUarity 
of  body;  since  the  v.iiiou3  portions  of  matter,  which  ar^  com- 
pounded and  united  together  in  one  body,  may  cither  be  referred 
equally  to  some  one  of  the  above-mentioned  gradations,  or  un- 
equally to  differout  one?-  For  thcnee  arises  by  far  the  grentest 
difturen'ce  in  the  operation  of  huaL  TburL-foi-e  the  foiirlh  dif- 
ference neccwarily  depends  on  the  nature  and  also  the  [(ositinn 
of  iho  body  on  which  heat  acts,  whether  it  be  close  or  porous  and 
open.  For  when  beat  works  on  an  open  and  ciiJoaeil  nature,  it 
works  in  succession  and  part  by  port,  attenuating  and  at  the 
same  time  drawing  oat  and  separating.  But  when  it  worlis  in  s 
coniincd  ami  cohipact  naliire,  it  operates  in  the  whole  and  in  the 
mass,  without  losing  any  heat,  but  the  old  and  the  new  heat 
plainly  uniiing  and  conjipiring  togclherj  whence  it  comes  that 
it  eft'eetit  more  powerful,  more  profound,  and  more  exquirito 
aUerations  and  preparatinns;  of  these  howeverl  «Imll  presently 
Sjie:>k  more  when  I  crime  tn  the  msiir.tr  of  prppnration.  Monn- 
while  TvlcsiuB  labout^  harrl  lutd  strangely  perplexes  hiinwif  tt 
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exjikiu  iho  maoDOr  of  llie  iliTorce  and  i>eparation  of  h\»  prvouj 
canriaturnl  (]iiatitie«,  bi'iit,  li^tit.  t«uuJly,  uikI  mubllity,  and  tli« 
fuui-  opposed  to  tlirm,  according  as  they  take  place  in  bodies; 
for  there  are  found  eimie  bodies  hot  or  excellently  prepared  for 
heat,  whirh  arc  al-'i>dcn»f,(iiiiet, and  dark  ;  oihi>r«rare,  Diovablc, 
briglil  or  while,  yet  cold ;  and  in  likn  manner  with  regard  to 
the  rest :  there  being  Htmic  one  quality  exiting  iu  things,  with 
wbidi  the  rest  do  nol  agree  t  and  ognin,  others  partake  of  two 
of  tlicHc  natures,  without  the  other  two,  with  a  great  variety 
of  pcrniutafious  and  asiortmenta.  In  which  |)art  TeleeiuB 
doea  not  acquit  himiwlf  very  happily,  but  behaves  like  hia 
opponents;  who,  having  formed  tlimr  opinion  lieforc  they  mods 
the  trial,  when  tliey  come  to  {lartjcularti  abuse  both  their  awt 
irit  and  the  facts  of  nature,  and  niisembly  mangle  and  torture 
both;  and  yet  they  proceed  confidently  and  (if  you  believe 
themselves)  victoriously,  and  by  one  meann  or  another  still  find 
enough  to  eay  fur  themeelveB.  In  the  end  however  he  givea 
up  in  dcj^jniir,  and  falls  to  wishes,  inlimitting  that  though  both 
the  power  and  quantity  uf  heat  &ad  Hie  dinpot^ition  of  matter 
may  be  grossly  and  in  sum  distinguished  and  determined,  yet 
their  exact  atid  nccunite  proportions,  and  their  distinct  and  ae 
it  vrerc  measured  mcthode,  are  placed  beyond  the  reach  ol 
human  inquiry  ;  and  yet  so  that  (if  of  two  impos^lhlea  one  cao 
be  eald  to  Ix;  cosier  than  another)  the  diversity  uf  the  diKfKKition 
uf  matter  may  be  better  discerned  than  the  strength  and  ^"odu- 
tions  of  heat ;  and  nevcrtlielesit  that  in  these  very  thingn  (if  the 
fates  allow)  id  to  be  fotmd  the  summit  nnd  culmination  both  of 
the  knowledge  and  the  power  of  man.  But  having  plwnty  pro* 
fes^ed  despair,  he  yet  does  not  cca«c  from  vows  and  prayera, 
For  his  words  are:  "Furtlier,  what  hcnt  and  how  mucb, — 
that  is,  whnt  »treiiglli  and  what  amount  of  It,  —  can  turn  what 
earth  and  what  entitiea  into  what, — is  a  que-stion  not  to  be 
asked;  being  a  thing  impossible  (as  it  seems  to  me)  for  man 
to  know.  For  how  js  it  |iosaiblc  to  divide,-  oa  it  were,  into 
decrees  either  the  force  of  heat  or  heat  itwlf,  or  to  have  a 
distinct  perception  of  the  amount  and  quantity  of  matter  into 
which  it  is  infused,  nnd  to  at^ign  to  a  ceiiain  ami  determinate 
force  and  quantity  of  heat  a  certain  quantity  and  dispuutitioa 
and  certain  actions  of  matter ;  or  on  the  other  hand,  to  ft  certain 
quantity  imd  certain  actions  of  matter  a  certain  and  determinate 
quantity  of  heal?  Would  that  they  who  enjoy  leisure  nnd  a  clearer 
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intellect,  and  who  hare  the  mcuii  nf  ecan-limg  tlic  natare  of 
lliiiige  in  perfect  tmnquillily,  may  Bni)  this  out;  that  men 
nuiy  ant  only  untlcntanJ  all  lliingd,  but  likcwiiw  lie  nuiDtcrtt 
of  all  !**  wherein  he  ^hows  himself  somewhat  lionestcr  than  hie 
adTersArici  usually  arc,  vho  set  down  of  abtxilutolr  unattainable 
by  art  everything  which  the  art*  tliat  th«y  themsielvfia  have 
maile  do  not  attain ;  »o  that  no  art  can  be  found  guilty,  Wing 
it«clf  both  party  and  judge.  There  remaina  the  nittthod  which 
vra»  niuiiLJunt^  in  the  third  place,  that  of  noikini;  upon  ;  which 
TelesiuB  diit])<i8«4  of  by  three  dogmasL  The  first  is,  what  I 
before  remarked  by  the  way,  that  we  know  of  no  concordance 
(n8  in  tlie  doctrine  of  the-  Ptripatctics),  wlK-rehy  things  are 
chcrishwl  and  o<>n»pirc  as  by  agreement.  For  all  gent'ralion, 
and  therefore  all  ctfect  in  the  natural  body,  is  accomplished 
by  victory  and  ])redonunance  of  one  or  utlier,  and  not  league 
or  compact  between  the  two.  And  this  ie  no  new  thing,  aa 
Arutotlc  likewi«c  remarked  it  in  the  doctrine  of  Kmpedocles*; 
namely,  tlmt  KmptHloctea,  alihoiifih  he  hnd  set  down  strife  nitd 
friemlship  as  tlie  pClieicnt  principles  of  things,  yet  in  his  expla- 
nations of  caoges  commonly  makcn  use  of  hostility,  aa  if  for- 
geifnl  of  the  other.  The  Boooiid  \b  that  heat,  by  it«  own  action, 
always  turiiM  being  into  moisture,  and  that  neither  dryness  has 
Any  agreement  with  heat,  »ur  moistiire  witli  cold.  For  to 
attenuate  is  ihe  »iime  n»  to  muieti^n;  and  what  is  nirest  it  also 
moidtcnt;  by  moisture  understanding  that  which  yii^Idi*,  divides 
into  parte,  and  restores  itself  again  most  eanily,  and  is  defined 
and  fixed  with  difficulty.  All  which  qualities  exist  more  in 
flame  than  in  air,  which  is  made  by  tItuFeriputclica  to  be  most 
moist.  Therefore  boat  perpetually  attr&cts,  feeds  upon,  ex- 
tendi, euppliee,  and  generates  moisture;  and  on  the  other  hand 
cold  drives  all  things  into  drj-nesa,  concretion,  and  hurdneea: 
and  liere  be  holds  Aristotle  to  be  both  dull  in  observation  and 
inconsistent  with  himm-lf,  and  imperious  and  wilful  as  regards 
experience,  because  he  unites  heat  with  dryncHs.  For  that  beat 
Kumetimes  dries  beiitgii,  happens  by  accident;  ihnl  is  to  tiay,  in 
a  body  di.-<«itmilnr,  nnd  made  up  of  parts  some  groitser  and  some 
jtner.  heat  attracts  and  (by  atLeiiuHlion)  gives  un  untlet  to 
the  finer  part,  while  ihe  grosser  part  i*  thereby  forced  together 
and  more  constrained ;  which  grosser  part  ucvertheles<<>  if  u 
Btrouger  hcut  b<.-  ajiplied,  iti<elf  bccfiroca  fluid,  as  is  shown  in 
•  Aii>i.  H(i>vr.  -li  4. 
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biivlu.  For,  in  the  first  place,  a  moderate  h«at  forcca  the  day 
to  become  brick,  tlie  liner  part  baving  evaporated ;  hnt  a 
stronger  heat  m«h8  tliis  brick  «ubetance  into  gloss.  Nov  thcw 
two  dof^maa  may  be  n?garded  an  confutations  of  errors;  the 
tbird  plninly  uOirmB,  nnd  not  only  thnt,  but  also  clearly  du> 
tingui«he«  tlie  manner  of  working  aod  preparation.  This  it 
twululd,  eilber  by  reJL>ction  or  conversion;  eitl)er  of  wlucb 
method J  ia  carried  out  into  acta  according  to  tJie  force  of  beat 
anddisposiltoD  of  miitler.  Yrt  in  this  there  sccin  to  be,  aa  it 
were,  two  rules;  one,  that  when  heat  and  cold  meet  together 
in  ^rcat  qtiantilicn  and  in  repilar  ann!e»,  there  follows  an 
ejection.  For  the  beinf,'«  are  dislodged  like  Armies,  and  driven 
from  their  pUce.  But  when  a  &nuillcr  quantity  is  engaged 
then  there  follows  conversion ;  for  the  beings  are  destroyed  nod 
mthcr  change  their  nature  than  their  place.  Of  thia  there  U 
a  reninrkiible  nnd  noblo  iuslance  in  the  upper  regiomi  f^  the 
sir,  which,  tliough  tliey  are  situated  nearer  lo  the  heat  of  heaven, 
are  yet  found  to  be  colder  than  the  confinea  of  tbe  rartb.  For 
in  tho9c  phices  where  a  nearer  tipproach  is  made  to  tlie  seat  of 
pnniltivc  heat,  ihv  heat,  coltecling  iteelf  at  once,  drives  out 
nnd  thni.xt.t  dotrn  the  entire  force  of  eolil  that  b»i1  riiicn  up, 
and  prevents  ita  approach.  And  it  may  be,  in  like  manner, 
that  Id  iJic  dcptlia  of  tbe  earth  the  heatd  are  more  tntcnae 
than  on  the  eurfacc;  for  that  as  the  scat  of  primitive  cold  ia 
approached,  the  cold,  exciting  iteelf,  drives  back  and  put£  to 
flight  the  heat  with  great  impetuosity,  and  converta  it  into 
itM>lf.  The  other  rule  in,  thnt  in  an  open  place  there  follows 
ejection  ;  in  a  oonfioetl,  coDver«ioa.  Now  this  i»  wonderfully 
abown  in  clow  vessels,  where  the  emi««ion  of  the  rarefied  body 
(which  we  commonly  call  spirit)  hfiii^i  prevented  and  driven 
back,  there  Ibllow  deep  and  radical  altcratioDS  and  fennentA- 
tiona  in  bodies.  Itut  ttiis  in  like  manner  happens  when  a  body, 
from  the  compactness  of  its  part^,  is  itiHtlf  like  a  close  veascL 
Such  then  are  tbe  opinions  of  Tclcaius,  and  perhaps  also  of 
Panncnides,  concerning  the  principlci  of  things,  cxtrcpt  that 
Telc«iua  bos  added  eomutbing  of  his  own  respectioj;  Hylo, 
being  led  astray  by  the  Peripatetic  notions. 

Now  what  TeloFiiu  ^ays  would  have  been  probnble,  if  man 
rerc  removed  from  the  world,  aud  with  him  1I10  wechiuiieiU 
'■rts  which  vox  matter,  Atid  tbe  fabric  of  the  world  wore 
gnrded  simply.     For  this  plulowphy  of  his  teems  a  kiul 
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padtorml  pbilosopby,  vrbicli  contemplates  the  world  placidly  and 
at  it«  cnec.  Of  the  fljetcm  of  tlic  world  he  discourse*  well 
enouj^h.  but  of  |iHnci|)li-»  most  unektlfully.  Moreover  in  hia 
9jiUim  itself  Uierc  i»  a  great  mistjike  ;  iiiunely,  that  he  frames 
such  a  system  as  diav  apparently  be  eternal,  without  suppoNng 
a  ehnos.  or  any  chanj^es  of  the  great  configuration  of  ihings. 
For  wlinlever  phihiiiophy  it  be,  whether  tlie  Tele»an  or  tho 
P*ripalelic,  or  any  other,  tluit  professes  a  oyetem  »o  fiiroifhed, 
bfthinccd.  and  guarded,  that  it  inny  seem  not  to  have  coine 
from  chaoe,  it  i»  a  philomiphy  of  litllo  ralue,  and  conceived 
ia  the  narrowneas  of  the  human  brea«t.  For  by  one  who 
idiilofoplit^s  aecordiiirr  to  the  sense  alone,  the  eternity  of 
matter  it  asserted,  the  eternity  of  titc  world  (eucli  as  w«  now 
see  it)  ia  denied;  and  this  wu  the  conclusion  both  of  the 
primitive  wiedom,  and  of  him  who  cornea  nearest  to  it,  Deino- 
critiifi.  The  same  thing  is  tottified  by  Sacre<l  Writ ;  the  prin- 
cipiil  dtH'erenco  being,  that  the  latter  represents  malter  also  as 
proceedinj^  from  God ;  the  former,  as  self-exUlin];^.  Fur  there 
aeem  to  be  three  things  with  regard  to  this  fiuhject  which  we 
know  by  fatth.  Fir^t,  timt  nmiu>r  was  create<l  from  uotlung. 
S<wniidly,th:it  the  development  of  a  aystem  vras  by  the  word  of 
Oinnijmtence  ;  and  not  that  matter  developed  itj>clf  out  of  chai'w 
into  the  present  coiiliguralion.  Tliirdly,  that  this  cunBgiiratiim 
(before  tiie  fall)  vtas  the  bc^t  of  which  nutter  (act  it  had  been 
created)  was  Buweptiblr^  TIicso  however  were  dwtrines  to 
which  thoflo  philueopbiee  could  not  riee.  Creation  out  of  oo- 
tJuDg  tlicy  cannot  endure ;  the  ejuetiug  configuration  of  tho 
wftrld  they  suppose  to  have  grown  out  of  many  indirect  and 
circuitous  ptoceutses,  and  many  attempta  and  eHbrta  of  matter: 
and  an  for  its  hcing  the  best  pebble,  they  do  not  trouble 
tliems^lvcs  about  that,  seeing  they  mnintain  it  to  be  pcritthitble 
and  vuriitble.  In  these  puiuta  therefore  ne  must  rest  upon 
laith  and  the  6nuattivutri  of  failli.  But  whether  it  would  have 
been  possible  for  this  created  matter,  in  a  long  cnurw:  of  agea, 
by  tliu  force  which  was  given  to  it,  to  have  gathered  and 
shaped  itecif  into  that  perfect  conliguratioi)  (iia  it  did  at  once 
without  any  rounding  about  at  the  wurd  of  oommaod),  la  a 
questiuD  perhaps  not  to  be  naked.  For  the  anticipation  nf  time 
is  OS  mucli  a  miraclct  and  belong:^  to  the  Aainu  omnipotence  as 
^  the  formation  of  being,  Xow  the  Divine  nature  ficcms  to  have 
I     chosen  to  manifest  iMelf  by  both  iheec  em^tiuttions  of  omnipo- 
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tence,  by  opcrnUng  omnipotently,  first  on  being  anJ  matter  t 
tbe  creation  of  Bomething  out  of  nothing;  aecondly  on  raotj' 
and  time  in  anticipa.ling  the  onler  of  nature  and  acceleimli 
1h«  process  of  being.  But  tbc^c  tbings  belong  to  the  allego: 
of  Cirlum,  where  1  will  discuss  more  fully  what  I  now  briefly 
glance  at.  Let  iia  proeeed  then  t<t  the  principles  of  Telesiuit. 
And  wmild  tbnt  tliU  were  but  ftgreed  on  for  once  by  nil,  that 
beings  arc  not  to  be  made  out  of  tilings  whieh  have  no  being : 
nor  principles  nut  of  whiit  ire  not  principle!!;  and  tliat  a  uuoi* 
fest  contradiction  i»  not  to  he  admitted.  Nuw  an  abstract 
principle  ifi  not  a  being ;  and  again,  a  mortil  being  is  not  a 
|irinciplc;  iso  tlitit  a  nccei«i>ity  plainly  inevitable  drive?  men's 
*  Av  'jhoughifl  (if  they  would  ho  consiHtent)  to  the  atom;  which  ia  a 
,^^\  true  being,  having  matter,  foriu,  dimension,  place,  rcpidtancc, 
nppetite,  motion,  mid  emanations :  which  likewise,  ami<l  the 
wj  dcntruction  of  all  natural  bixUee,  rrmiiins  unehakco  and  eternal, 
for  eccing  the  corruptions  of  the  greater  bodies  are  »  many 
■nd  various,  it  must  needs  be  thai  that  which  remains  a^  the 
centre  immutable  should  I>c  either  something  potential  or  in- 
finitely eraalL  Bnt  it  is  not  potential ;  for  the  original  poten- 
tiality cannot  be  like  other  potentialities,  which  are  one  thing 
actually  luid  another  potentially.  But  it  must  necessarily  be 
eomethitig  entirely  abstmet,  Mnce  it  refuses  all  act  and  contains 
nil  power.  It  remains  therefore  that  this  immutable  thing 
must  be  iuOnitely  small ;  unless  indeed  it  be  asserle<l  that  there 
arc  no  principles  at  all,  but  that  one  thing  ia  as  a  principle  to 
another;  that  the  law  and  order  of  change  arc  things  constant 
and  eternal,  but  e^ence  its-lf  inconstant  oud  mutjihle.  And  it 
would  be  butter  to  affirm  dirctitly  something  of  this  kind  titan, 
from  a  desire  to  maintain  some  eternal  principle,  to  f>ll  into 
the  greater  inconvenience  of  making  tb.it  principle  imaginary. 
For  the  former  method  BCcms  to_liarc  some  isiue;  nnniely, 
that  things  change  in  a  circle  ;'whercae  this  woold  have  none 
at  nil,  which  regards  na  beings  th:iigi>  that  nre  merely  notional 
and  in^tninients  of  the  mind.  And  yet  that  this  is  no  way  the 
case,  sliJill  be  shown  bcpeafior.  Telesiua  however  chose  WyA*. 
which,  ilioiigb  the  offspring  of  a  later  age,  he  transferred  into 
the  philxt-utphy  of  Pannenides.  But  he  institutes  a  sin 
and  altogether  unequal  contest  between  bis  active  prineiplcs,, 
uncipinl  both  in  numlKTS  and  the  mctluxl  of  Kghllng.  For  »«' 
numbere,  the  earth  with  him  is  single,  while  tlie  heaven  has 
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H  B  great  army  ;  tlie  eartb  likewise  i»  almcwt  like  a  point,  wlierena 
the  <i(Uioe  and  re(n»ii  oftlie  heaven  are  imriieiiee.  Nor  cao  tliis 
inconvenience  be  removed  by  the  astwrtioa  thai  the  earth  and 
it«  cotuutura)«  arc  of  a  matter  most  compact,  vhereaa  the 

I  heavens  and  the  cthcri-al  Inxiied  are  of  a  iiMtter  musl  spread 
out.  For  ttiourrh  Ihii^  (x^rlaiiily  miikes  a  OMiaidcnLliln  iliflei^ 
caoe,  yet  it  by  no  nieitn?  e(|imliaeti  the  forces,  not  by  a  wlilc 
intcr\-a1.      But   tlic   etreti^th  of  T«]e«iue*a   dootriiic  dcpcmla 

I  principally  upon  the  po«sibitity  of  usigniug,  aa  it  were,  ait 
equal  portion  of  Hylc  (equal  in  quantity,  not  in  bulk)  to  eacit 
of  the  active  principlcti ;  eo  tbnt  thiiig(<  may  la«t,  and  a  8y«tein 
be  conBtilutetl  and  establittlied.  For  whoever,  agreeing  with 
Tele^iua  in  other  re9|>e('.tM,  iiliall  admit  the  aujkerabundaDCC  of 
Hyle  in  one  principle  a*»  oomj^iared  with  tJie  other,  e!i|)eciiilly  in 
eo  great  an  excese,  will  find  htinaelf  in  a  difficulty,  and  will  not 
be  able  to  moke  it  out  Therefore  in  the  dialogue  of  Plutarch 
respecting  tbc  face  in  the  muon'«  orh,  tVui  consideration  is 
wisely  prop(]sed,tbat  it  is  not  proKaMc  that  in  the  dispersion  of 
inatt<>r  oatiire  enclosed  every  comjincl  body  in  tJie  globe  of  the 

I  earth  alone,  when  there  were  so  nmny  globes  of  ^tars  revotv- 
ing.  But  Gilbert  hns  indnltrcd  tins  llioiight  to  such  cxccw, 
ae  to  assert  that  Dot  only  the  oirtb  and  luuon,  but  iniiny  other 
solid  and  opaque  globes  arc  HCatterud  auiid  the  uhining  globex 
thixjugbnut  the  expanse  of  heaven.  '  Nay,  the  I*cri|>atctic8 
thcmeelvcB,  when  they  Iiad  ect  down  the  heavenly  bodies  *e 
eternal  in  their  own  state,  and  sublunary  bodies  aii  eternal  by 
■uec«»rion  and  renovation,  were  not  cxjnfident  of  being  able  to 
maintain  that  doctrine  without  a»tigning  m  tt  were  equal 
portions  ofomtler  to  the  element*.  For  this  ie  what  they  are 
thinking  of  in  that  dream  of  theirs  about  tlic  tenfold  pn}|ionion 
of  the  ambient  to  the  interior  element.  Nor  do  I  odiluce  lhet.e 
things  because  none  of  them  please  inc.  but  to  allow  that  it  ie  an 
inconceivable  thing  and  a  thought  altogether  ill-menisiired,  1o 
ect  down  the  earth  as  the  contrary  active  principle  to  heaven, 
which  Telefiius  did.  And  the  Huppoiution  becomt-e  much  harder, 
if,  bceides  the  ditTcrencc  in  quantity  between  heaven  and 
earth,  a  man  ehad  coD9ider  the  diflVrencc  in  virtue  and  act 
For  the  conditioua  of  battle  are  entirely  deetroycd  if  the  wea- 
pons on  one  eifle  take  effect,  and  on  the  other  do  not  reach 
their  digtance,  but  fall  short  Now,  it  is  certain  tliat  the  sun'd 
■  OUIwrl.  H»T.  m*.  U  IK 
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force  rc&chcd  the  ciirtb;  but  who  will  undertAbe  to  eay  that 
the  earth 'e  force  rcat-hce  the  sun  ?  For  of  nil  the  virtues  which 
nature  prwlureH,  that  of  light  and  sbnde  U  emitted  furthest, 
and  spreads  round  in  the  wideet  circle.  But  the  shade  of  the 
eurth  6ta|)3  on  thiu  tide  of  iho  sun,  whereas  the  tight  of  lli« 
sun,  if  the  earth  were  t  ran<i{inreQt,  would  atrilce  quite  through 
the  globe  of  the  c&rth.  Ui-at  and  cold  again  (of  which  we  btc 
now  *iifakiiig)  are  never  found  to  curry  their  virtue  so  lar  u 
light  luul  sliude.  Therefore  if  the  shade  of  the  earth  does  not 
reach  the  sun,  much  leg^  h  it  probable  that  the  cold  of  the 
earth  reachcn  thltlivr.  If  it  be  the  case  tliat  the  eua  and  heat 
not  on  certuin  intermediate  bodies  to  which  the  virtue  of  the 
contrary  principle  doea  not  aaoeud,  and  where  it  does  not  in 
any  wa.y  interfere  with  their  action,  it  must  needs  be  that  they 
(the  sun,  I  fay,  and  hcAt)  Gr^  occupy  all  bodies  near  them, 
nnd  then  take  in  tliose  also  which  are  further  off,  till  it  would  end 
in  the  oonllagnitioii  of  Ileraclitux,  the  solar  nnd  celestial  nature 
graduiilly  dti^ceuding,  and  approiiching  nearer  to  the  earth  and 
its  corifinee.  Nor  doea  It  well  agree  with  the  supftosition, — 
that  thin  power  of  tnipotung  and  umlt'iplying  ltd  nature  and 
convening  other  tlunga  into  iteelf,  which  Teleaius  attributes  to 
principles,  (loot  nut  operate  on  sinillor  things  c(|ually  or  more 
than  ou  conlrariefi;  in  which  case  the  heaven  should  now  be 
of  a  white  heat,  and  the  atiu-d  united  with  one  another.  But 
to  come  closer,  it  Hccme  there  arc  four  dcinooatratious  to  b« 
proposed^  by  any  oae  of  which,  much  more  by  all  togetJicr, 
Tulvi^imf'tt  philosophy  reapeoUng  principles  may  be  pulled  to 
piccce  and  destroyed.  Of  these  the  first  is,  that  there  are 
found  in  nature  certain  aetiona  and  effects^  even  among  the 
most  powerful  and  universal,  which  can  in  no  vaj  \>c  referred 
to  heal  and  cold.  'Ihc  second  h,  that  there  are  found  some 
natures,  of  which  heat  and  cold  are  the  elTeots  and  coiwe- 
quenceii;  aod  tliat  not  by  the  excitation  of  prcexiiling  heat,  or 
the  appllckllon  of  an  adventitious  heat,  but  in  which  he-iL  nnd 
cold,  in  tlieir  original  esftcoce,  are  iinpUntcd  anil  geacrateii. 
Tlierefi're  the  condition  of  a  principle  fails  here  In  Iwtli  ways; 
as  there  ia  both  Aoniething  that  doea  not  proceed  from  them, 
and  they  thcnibeKes  proceed  from  aomctbing.  The  tlurd  Is, 
that  evcu  tliosc  things  which  derive  their  origin  from  heat  and 
cold  (wliich  certainly  are  very  many)  yet  proceed  fnira  them 
as  from  tlicir  eflScicnt  and  instrument,  not  m  from  tlicir  predict 
d  intimate  cause.     The  last  is,  that  this  coordination  of  fniir 
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Inill  ajieak  therefore  on  each  of  theae  points  oepnnifcly.  And 
to  i>otne  it  niajr  perliapfl  Heem  sciu'ce  woHli  while  to  lake  fiich 
pnins  in  refuting  the  ptiilosopby  ofTelenus,  a  plitlwuphj'  not 
much  spoken  of  cur  received.  But  I  do  not  stand  upun  such 
pointfl  of  dignity.     For  of  TelctiluK  himiielf   I   have  »  good 

■  opinion,  aud  acknowledge  bun  ns  ii  lover  of  truth,  u^^eful  to  the 
acicnccs,  the  refonm-r  of  certain  opinions,  and  the  first  of.lhu 

auHJ^rnc';  at  the  ?ame  time  it  ie  not  as  TcIpsiusH-liat  I  have 

■  to  do  with  him.  hut  ae  tite  restorer  of  ike  philosophj  uf  Par- 
mcaides,  to  whom  much  respect  is  due.  But  my  principal 
reaaon  for  being  more  full  in  tliis  port  ie  that  in  dealing 
with  htm  who  comoa  firat,  I  take  occoaioo  to  discuss  many 
questions  which  may  bo  tpansfcrrcd  to  the  ixfutution  of  otiwr 
Beetfl,  of  which  I  Hlmll  have  to  treat  hcrciLfier;  tiiat  1  may  not 
be  obliged  to  say  the  ftatne  thlngit  many  times  over.  Forerrorii, 
though  different,  have  their  ^hre«  strnngety  entangled  and 
intertwined;  yet  to  that  they  may  often  bo  mowed  down  by 
one   refutation  as  by  a  Hwcep  of  n  ccythe.     But,    m   I    was 

vto  say,  we  mu«t  60c  what  virtueii  and  ttctioiis  there  arQ 
m  nainre,  which  cnn  by  no  consent  of  things  or  force  of  wit 
be  attributed  to  heat  aud  cold.  Fir?t  therefore  let  us  a«iuine 
what  Tele^iud  grunts,  that  tlie  »uui  of  niiiller  ts  t-tvrual,  audi 
without  itKrcase  or  diminution.  This  pmpcrly,  by  which 
matter  preserves  and  eupport^  itself,  lie  tlinmiiiucs  oa  poMiivc, 
and  as  belonging  rather  to  <LuautJty  Ihau  to  fonu  and  action  i 
OS  if  there  were  no  need  to  uMribc  it  (o  heat  and  cold,  which 
arc  set  down  as  the  sources  only  of  flctivc  fornix  and  virtues; 
for  that  matter  is  DOt  destitute  simply,  but  only  destitute  a( 
all  active  virtue.  Now  in  ihcso  A3*crtioni  there  ia  a  grealt 
mental  errur,  —  au  error  truly  wouderful,  were  it  not  tliuteon-i 
ttenc  and  common  and  inveterate  opinion  tnke  away  the  wonder. 
For  there  is  scorcg  any  error  companible  to  that  of  taking 
,  -iluajrtrtue  itnplmited-ln  matter  (by  which  it  saves  itself  from 
destruction,  Insomuch  that  not  tlic  sinaUrst  portion  of  Eouttcr 
can  cither  he  overpowcrrd  by  the  whole  mass  of  the  world, 
or  destroyed  by  the  force  and  power  of  oil  agents  together, 
or  any  way  so  annihilated  and  reduced  to  order,  but  that  it 
both  occupies  some  space,  ami  maintains  ft  rcsistaooc  with 
imf>cnctrablo  dimensions,  and  itself  attempts  eomething  in  its 
turn,  and  never  deserts  itself)  not  to  be  an  active  virtue: 
iWhweas,  on  the  contrary,  it  ia  of  all  virtues  far  the  mo«S 
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powt'rfiil.  junl  |)!;ii!ily  iii.«ii|ifniMi  ,  :i].']  :id  it  were  mere 
RDtl  iit'f.e.nsitv.  Anil  yet  Telesiii;.  Jm*.-.  not  ^feSnittempt 
r«(er  tUie  virliic  In  lieat  nnd  cold.  And  riglitly  »o;  for  it  ii 
a.  thing  which  ncitlicr  ooDSa^pikttoa,  nor  torjx)r  and  congcla- 
tiuii,  can  udd  auyttiing  to  or  detniot  auytliiug  from  or  twve 
any  |)owrr  over,  while  itself  mcantitur  ia  active  both  in  the 
8ua  uiid  at  the  centre  of  the  earth,  ami  everywhere  cl«e.  Bat 
his  mistake  appenre  to  have  lain  here—  ihut  while  he  acknow- 
ledges ft  certain  and  definite  mnss  of  matter,  he  is  blind  to  the 
virtue  by  which  that  matter  keeps  it«elf  utxlimini^hed  in  qiuo- 
tity,  and  (buriod  in  the  deepest  darkness  of  ihe  PeripAtotJCB) 
rank(t  this  a.*  an  accessory  ;  whcreoB  it  is  the  very  principal, — 
vihrattug  one  buily,  remurin;;  another,  solid  and  adiiuiantine  in 
itself,  and  the  fountain  whence  emanate  the  decree^  of  possible 
ajid  impossible  wiih  invioUble  authority.  The  common  scImm)! 
philosophy  likewiBC  childishly  attempts  to  grasp  it  in  a  set  of 
words;  thinking  it  enough  to  eL*t  it  down  an  a  rule  that  there 
cannot  be  two  bodies  in  the  eaino  place;  but  the  virtue  aud 
the  pri>cesH  tliereof  it  oever  contemjiIateB  with  it6  eyes  opeoi 
nor  dissects  to  the  <|uick ;  little  knowing  how  much  depends 
on  it,  aud  what  a  light  may  thence  rise  to  the  sciencea.  But 
(to  return  to  the  prc^ot  business)  thie  virtue,  however  great 
it  bo,  fnlU  beyond  the  principle*  of  Tclesius,  1  must  now 
paj«8  on  to  that  virtue  which  is  as  tlie  cooverise  of  the  fonucr* 
namely,  that  whieh  maintains  the  connexion  of  matter.  For  aa 
matter  refuses  to  be  overpowered  by  matter,  so  does  matter 
refuse  to  he  separated  from  matter.  Notwitlmtanding  there  ijt 
great  doubt  whether  this  law  of  nature  be  an  peremptory  aa  tho 
other.  For  Tclcsiuo  maintiine^l,  and  Bo  did  Democriins,  the 
exiatciice  of  a  collective  vacuum  without  any  limit,  in  order 
that  imIividuaE  beings  may  lay  aside  aud  Bometiincs  even  for- 
sake the  one  ctmliguous  to  them,  with  difficulty  (as  tbej  sa^) 
and  against  their  will,  — tliafc  ie,  when  bubdncd  nnd  forced  by 
some  greater  violence ;  oiid  this  he  tries  to  prove  by  certain 
ezpcrimonts,  capccially  adducing  thoi^c  which  arc  everywhere 
cited  for  the  contradiction  and  refutation  of  a  vacuum,  and  a« 
it  were  making  extracts  from  them,  and  amplifying  thcra  «o  as 
to  nllow  beings  to  be  under  some  alight  necessity  of  holding  to 
thst  which  is  contigiioug,  but  so  that  if  they  be  more  strongly 
pressed,  they  will  a^lmit  a  vacuum  ;  as  we  see  in  water -clocks, 
in  which  if  the  hole  through  which  the  water  runs  in  too  small, 
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will  vant  an  air-hole  to  enable  the  water  to  dceccod ;  but 
if  tlie  hole  be  lai'ger,  ewn  ihougli  tlier«  be  no  air-hole,  the 
water,  pr««iDg  with  a  heavier  weight  on  the  hole,  flow*  down- 
wards, not  caring  for  ihc  vacuum  above.  In  like  manner,  in 
bellows,  if  you  shut  them  niid  then  8to]»  the  niuuth  an  that 
there  is  no  pafwige  for  the  air  lo  enter,  and  then  raise  and 
cxiiarid  them,  -  if  the  kalher  be  thin  and  wcuk  it  burst* ;  if  it  be 
tbtek  and  not  liable  to  burst  it  holds ;  and  so  in  oilier  things. 
Itut  theoe  experiments  are  neither  exactly  provetl  nor  do  they 
altogether  satisfy  the  in(|uiry  or  settle  the  quejitiou;  Jind  ibongh 
by  thein  Telexius  thinkn  that  he  is  applying  himself  to  things 
nnd  inventifiiifl,  and  endeavours  to  dit»t!nguii<b  more  accurately 
whut  luu»  \>vKi\  obaervcd  confusedly  by  othcra,  yet  be  is  no 
way  equal  to  the  work,  nnr  dnea  he  unravel  tbc  matter  to  the 
end,  but  falU  off  tii  the  middle, —  a  habit  common  both  to 
him  nud  tlie  PeripatetJce;  who  ore  very  owls  in  looking  at 
experiments ;  and  that  not  so  much  from  wcakne's  of  vision, 
M  beciuiec  it  is  clouded  by  opiniyns,  iB  by  cataracta,  and 
fnim  imjmtienf'c  of  fidl  and  fixcil  constderntion.  But  thi* 
question  (ouo  of  the  moxl  difBcult)  an  tu  how  far  a  vacuum  i« 
allnwed,  and  at  what  distances  »ccd>t  may  attract  or  repel  each 
other,  and  what  there  i&  in  this  matter  peremptory  and  in* 
\-ariuble,  I  refer  tu  the  place  ivheru  I  tiball  treat  uf  a  vacuum. 
For  it  in  not  o(  much  importance  to  the  present  que.-'tion 
wlietber  Nature  utterly  abhnr*  a  varnum,  or  whether  beinjxs 
(oA  Tclcsius  thinks  it  more  correct  to  t^y)  delight  iu  iiiuliial 

■  contact  For  T  make  !t  plain,  that  lhi«.  nhelhcr  it  be  iibhi^r- 
rence  of  vacuum  or  desire  of  contact,  no  way  drpends  on  heat 
and  cold  {  nor  is  it  ascribed  thereto  by  Tclesius  himself,  tior 

■  can  it  be  ascribed  to  thcnt  u[)Ou  any  evidence  in  tlio  nature  of 
things;  eecing  matter  when  mo\ed  fnuu  ita  place  cannot  but 
draw  other  matter  to  it,  whether  it  be  hot  or  cold,  wet  or 
dry,  hard  or  soft,  friendly  or  unfriendly;  ineomuch  that  a  hot 
body  will  sooner  atlruct  the  coldest  body  to  its  side,  than 
fcufFer  itself  lo  be  deserted  and  separated  from  all.  For  the 
bond  of  matter  in  stronger  than  the  enmity  of  heal  and  cold ; 

*  nor  does^the  seqiiacity  of  matter  cnru  (iir  the  diversity  of  special 
forms.  Therefore  ihla  virtue  nf  connexion  does  not  at  all 
de[icnd  upon  tbo^e  principles  of  heat  and  cold.  Next  come 
two  virtues  opposed  to  each  other,  by  which  this  kingdtnn  of 
principles  ha»  been  Inineferrcd  (as  mny  be  thought)  to  heat  and 
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coldt  but  OQ  a  clntm  of  ri^ht  not  well  made  oat;  1  ncnn  ihosf 
virtue*  by  wliicb  being*  opon  and  nir«fy,  dilate  and  expand 
tliemeelvc«,  so  as  to  occupy  n  greater  e|)ace  and  eiircod  tliem- 
eelvc3  over  a  birgcr  eplicrc ;  or  cootrariwiBC  close  nnd  condense, 
eonfiiiB  and  contract  thcmselTCd,  90  as  to  cnver  less  space  and 
elirink  iuto  a  smaller  flplicpc.  We  must  show  Oiercfore  liow 
fur  thiii  virtue  bas  ita  ori^'iii  from  beat  and  oold,  and  how  far 
it  keopf  i^eptirnte  nnd  unmixed  witb  tbeto.  Kow  it  u  most 
true,  a»  Tele»iii»  affirmn.  that  density  and  rarity  are  as  it  were 
the  proper  nurk  of  heal  and  cotd  ;  for  lliey  have  far  the  mast  to 
do  in  making  bodies  occupy  a  larger  or  Ictis  space ;  but  yet  these 
tilings  are  undcr.-'tood  coiiCu^dly.  For  bodiea  seem  sometinia 
to  migrate  uud  tniiii>l't.-r  Llit:m»clve8  from  one  natural  dlmonaion 
to  another,  and  that  freely  and  as  it  were  willingly,  and  witli 
a  ch^irige  of  form  ;  fiouielimca  they  ecem  only  to  be  forced  away 
from  their  natural  diuicnaion,  and  tbcir  old  form  etill  remaining) 
to  return  to  their  usual  diiucnsion  ^aio.  Kov  that  virtuo  of 
progression  into  a  new  space  is  almost  governed  by  heat  and 
cold.  But  it  is  not  so  witli  that  other  virtue  of  restitution; 
since  waior  expaod-i  itself  into  v.ipour  and  air,  oil  ItkcwUe 
and  fat  things  into  rxbalation  of  flame,  by  the  power  of  heat; 
nur  (if  the  trauamigration  be  [wrfect)  do  tlicy  care  to  rciurn ; 
nay  tlie  lur  itself  uIm)  swells  and  is  extended  by  beat.  Whereas 
if  the  migration  be  only  half  efTcctcil,  then  after  the  heat  is 
withdrawn  it  easily  returns  to  itself;  no  that  even  in  the  vi«u« 
of  restitution  heat  ami  cold  have  something  to  do.  But  things 
vfbich  arc  extended  and  drawn  n«UDder  not  by  means  of  heat, 
but  by  some  violence,  as  soon  as  the  violence  censes  return 
moet  eagerly  (even  without  any  aoceminn  of  cold  or  diminution 
of  heat)  to  their  former  tUmeuBions;  as  we  see  in  the  sucking 
of  the  glasu  egg,  ami  the  raising  of  the  bcllowi^.  But  tliis  ia 
etill  more  evident  in  solid  and  gross  bodiett.  For  if  a  piece  of 
cloth  or  a  harp-Dtring  be  etrctched,  on  the  removal  of  the  force 
they  rt'b(>uad  with  great  velocity ;  and  it  U  the  same  with  com- 
pression. For  air  compreescd  and  impri^sned  by  any  violence 
bursts  out  witli  a  great  fttrce ;  and  indeed  all  that  mcolianknl 
motion  CAni<e(]  by  the  striking  of  one  hmd  body  by  nnotJier, 
commonly  termed  violent  motion,  by  wliieh  solid  bodies  are  sent 
6ying  thrnngh  the  air  and  water,  is  nothing  hnt  an  endeavour 
of  the  parts  of  the  disdiargcd  body  ro  free  ihemselve*  from 
compression;  and  yel  hero  there  arc  no  apparent  traces  of  beat 
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nnr)  c^ld.  Nor  cftn  any  ^iicli  finp  ar<;uirient  lie  mitdc  upon  fliifl 
doctrine  of  Telesius,  as  tu  taj,  llint  to  every  natural  ditncDeioa 
there  w  awignvd  n  quunt'ily  of  beat  ami  ciilU,  in  n  cuiiaiii  prc>- 
portion ;  therefore  it  may  be  that  lUthough  ng  hent  and  cold 
are  addeil,  jet  if  tlio  dimenmns  of  the  material  bo<ly  be 
extended  ur  contracted  it  will  come  to  the  sumc  thing ;  heoause 
more  or  le^a  of  mfltlcr  is  put  in  the  Apace  than  in  pro|K>rtionatc 
to  the  heat  and  cold.  Such  things,  though  not  absurd  in 
wnnl«,  are  yet  the  BUggcatJwiw  of  mco  who  arc  always  M-t-kirig 
some  device  by  which  they  may  maintain  their  iintt  thought, 
and  do  not  follow  out  the  irquiry  in  nature  aad  fact.  For  if 
hent  ond  cold  be  nddtd  to  i^ucb  extended  or  comprc'i?sed  bodies, 
and  that  in  a  greater  measure  thnn  is  proportinnnte  to  the 
nature  of  tlie  bmly  itself  {\ct  the  stretched  clotJi  for  imitAnce 
be  wnrmed  by  the  fire),  yet  it  will  by  no  menus  rp«tore  the 
Imlnnce,  nor  exlingui^ih  the  fores  of  restitution.  1  huve  there- 
fore now  made  it  phiin  that  tbiti  virtue  of  dimcni^ion  iloeii  not 
depend  in  nny  notab]»  proportion  ua  heat  or  cold  ;  although  it 
id  this  very  Tirtue  wbii^h  hiw  given  most  authority  to  thcM 
principles.  Next  come  two  virtucfi,  which  arc  in  everybody's 
mouth,  and  are  e-pread  f:ir  luid  wide,  namely  tlioi^  by  which 
boilic*  ore  carrird  townrtU  the  greater  manxcft  ami  rollectionfl 
of  their  connaturals ;  in  the  (rboerTation  whereof,  !*8  in  the  rc^t, 
men  cither  trifle  or  go  quite  wrong-  For  the  common  phihi- 
aophy  of  the  school  holds  it  enongh  to  diritiu^ui^h  natuntl 
from  violent  motion ;  and  to  n^serL  that  heavy  bodies  by  a 
natural  motion  are  borne  downwards  and  light  bodied  upwardi^ 
But  such  spoculntiouj  are  of  little  help  to  philosophy,  For 
these  wordi,  n^iture,  art,  and  viottnct,  ore  but  compendioiii 
phrnse*  and  trifle*.  They  ought  not  only  to  refer  this  motion 
to  nuttirp,  but  likewise  to  eeck  in  tluH  very  motion  for  tlie 
particular  and  proper  afiection  and  ap|]ctiie  of  the  natural 
body.  For  there  are  a  great  many  other  nntiirtil  motions 
arising  from  very  different  pati-iirin."  of  ihing!*.  'Dierefore  the 
thing  is  to  be  propounded  according  to  its  difrerence«>.  Xay. 
ihoee  very  niotloua  which  they  call  violent  may  he  said  to  be 
more  at^ording  to  nature  thnn  that  which  they  call  natural ; 
if  that  be  more  according  to  nature  which  is  stronger,  vtr 
even  which  is  more  accor^ling  to  ihc  eyetcm  of  the  universe. 
For  thifl  motion  of  accent  ami  descent  is  not  very  imperious*, 
nur  even  universal ;  but  provincial  iw  it  were,  and  oun6ncd  tu 
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certain  regions ;  and  it  is  moreover  obe^JIent  and  subject  to 
other  motions.  And  aa  for  saying  that  heavy  things  move 
downwards  and  light  upwards,  it  is  the  same  as  saying  that 
heavy  things  are  heavy  and  light  light.  For  that  which  ia 
predicated  is  assumed  in  the  subject  by  the  very  force  of  the 
term.  But  if  by  heavy  they  mean  dense  and  by  light  rare, 
they  do  advance  somewhat;  yet  so  as  to  arrive  at  an  adjunct 
and  concomitant  rather  than  a  cause.  Those  on  the  other 
hand  who  explain  the  appetites  of  heavy  and  light  things  by 
contending  that  the  one  are  borne  to  the  centre  of  the  earth, 
and  the  other  to  the  circumference  and  compass  of  the  heaven, 
as  to  their  proper  places,  certainly  assert  something,  and  like- 
wise point  towards  t^  cause ;  but  altt^ether  wrongly.  For  place 
has  no  forces,  nor  is  body  acted  on  except  by  body ;  and  all 
swifl  motion  of  a  body,  which  seems  as  if  it  were  seeking  a 
place  for  itself,  is  really  in  pursuit  not  of  location  or  position 
simply,  but  with  reference  to  some  other  body. 
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Divition  of  all  liuman  Learning  into  Fliatory,  Pocsy,  and  Phi- 
losophy, accordintj  to  the  three  faculties  of  the  mind,  Mentorv, 
lD)n;{htntiuii,  auu  Kcaeoii:  ami  that  the  tame  division  fioJda 
ffood  iikeirise  in  Thmfoffi/;  the  t.vaw/  {that  it,  the  human 
uitdcr»tamling)  brinif  the  same,  though  the  matter  and  the 
manner  of  convtyance  be  different, 

I  ADOPT  that  (liviBion  of  Iiuumn  leai-nirig  wbicli  eornwpoiKis  to 
the  tJirue  fscultieti  uf  the  un(]er^tlllItli^g.  It«  partd  therefore 
are  three;  History,  Poesy,  and  Philostiphy.  lliHtorj'  is  re- 
ferred to  the  Memory  ;  pocsy  to  tJie  IuiH;fiuj(t.;on ;  pliilo^ophy 
to  tlic  Reaaoii.  And  I>y  [kicsj'  Iicrc  I  itiviui  nothing  eUe  tlian 
feigaed  history.  History  is  properly  conccrncil  with  indivi- 
duuln;  ihe  imprestHOna  whereof  are  the  first  nnd  most  aucient 
gucattf  i>f  tlie  humuQ  mind,  and  are  lus  ihu  priiiinry  tnatenid  of 
hnowledge.  With  theae  iiidiTidiiiJs  and  tlii»  material  the  human 
mind  perpetually  excrcttHs  Itself,  and  eoinctiiiietj  isport^.  Fur 
OS  oil  koowledge  19  the  cxcrciiKi  and  work  of  the  miud,  «o  poc«y 
may  be  regarded  as  ita  sport.  In  philosophy  tho  miod  U 
bound  to  thingH;  in  poei^y  it  is  released  fnmt  tliat  hi>nd,  and 
wanders  forth,  and  feigns  u-hnt  it  i>Ie»fie8.y  That  this  Ia  bo  any 
one  may  see,  who  seeks  ever  %a  eimply  and  without  «ubUely 
into  the  origiiiii  of  iiitullucttiid  imjirL-iiiiiune.  For  the  iniitges  of 
individuala  are  received  hy  the  aense  and  fixed  in  the  memory. 
They  pass  into  the  memory  whole,  just  as  tliey  present  thom- 
Bclreal    Then  the  mind  recalht  and  reviews  tliciu,  and  (which  is 
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ito  pi  >pcr  ofRcc)  compounds  nnd  divides  the  parte  of  wLidi  fJiey 
consist.  ¥oT  Uio  eovcral  indtvidiiul»  hnvc  something  in  com- 
tium  one  witii  another,  aud  a^rain  eoiuctliiiig  dift'crcut  and  uimdi- 
fold.  Now  this  composition  nnd  division  is  either  aooonting  to 
the  ple&sun?  of  the  mind,  or  itccordin^  to  the  nature  of  thing* 
US  it  exi«t«i  in  fact  It'  it  lie  uccurdiug  to  the  pleasuru  of  the 
mind,  and  lhe:»e  pnrts  are  arbitrarily  traoEjioscd  Into  the  Ilke- 
iieiM  of  buino  individual,  it  i»  the  n-nrk  of  im»ginAttoR ;  whidi. 
iiot  hu'ing  bound  liy  any  law  and  ncfeMity  of  nature  or  maiiiT. 
tnny  join  things  which  are  never  found  together  in  nature  and 
ttcparafe  thing.'*  which  in  iialiire  are  uever  found  apart;  being 
ncvLTiJiulci**  cunfiued  therein  to  tlicac  |inmnrj'  ]nrtd  of  iudivi* 
duals.  For  of  things  tluit  hsTc  been  in  no  part  objects  of  the 
8Cn»c,  there  can  be  no  Imagination,  not  even  a  dream.  If  on 
the  other  h.ind  tlic»c  «ime  ports  of  individnnl^  are  compounded 
and  divided  according  to  the  evidence  of  thing*,  and  ait  ihcy 
really  ttliow  tbeniselveH  in  natnrt*,  or  at  leaat  appear  to  enoh 
nianV  comprehension  to  show  thenigelvcR,  this  is  tlie  office  of 
rcnuon ;  and  aU  busincse  of  tliia  kind  le  axeigned  to  reason. 
And  lieuce  it  hs  evident  that  from  the^e  three  fountainii  flow 
these  three  emnnations,  IIiBtory,  I*oesy,  and  l*lnio8opby;  and 
that  there  eaiinut  he  other  or  more  than  these.  For  under 
philosophy  I  ittdude  all  arLt  and  sciences,  and  in  a  word 
whatever  has  been  Croni  the  occurrence  of  individual  objects 
collected  and  digested  by  tiic  mind  into  general  notionn.  Xor 
do  I  think  that  there  is  need  of  any  other  division  tJian  this 
for  Theology.  For  the  informations  of  revelation  and  of  sen^e 
(litfer  no  doubt  both  in  matter  nntl  i^  the  manner  of  cntnmee 
and  conveyance ;  but  yet  the  biiman  spirit  is  ono  and  the  «aoie ; 
and  it  is  but  as  if  diffbi'ent  li(|Uord  wei'e  poured  through  dif- 
ferent funnels  into  one  and  the  same  vessel.  /Therefore  !  say 
that  Theology  itself  likewise  con»i8t«  either  of  tiered  history, 
or  of  divine  precejit*  and  doftrioes,  as  a  kind  of  perennial  philo- 
sophy. And  that  part  which  Bcetnti  to  fall  outi>itle  this  division 
(that  id,  prophecy)  U  itself  a  species  of  history,  with  tlie  prero- 
i  gative  of  di\-inity  wherein  times  are  joined  together,  that  the 
L  1  narrative  may  precede  the  fact;  and  tlie  manner  of  delivery, 
I  \  both  of  prophecies  by  means  of  visions  and  of  divine  doctrine 
F  I    by  pnrablcs,  partaken  of  poeey. 
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CHAP.  II. 

Divititm  of  History  into  Naiaral  anti  Civil;   Fcclcgiasticai  audi 
I.itfrurtf   Hiitory   brinj  incluiUd   vniif-r    Civil,      Divixion    of 
Aatural  Hixtorif  into  llistor^  of  Gtneraiians,  Prtttr-yatera- 
tionSf    and   Arts,    accordititf    to   the    tkrre   atatet   of  Nature, 
namrlif.  Nature  Free,  Natiirr  Mrring,  and  Nature  Constriuncd. 

lIiSTOBV  is  either  NalunJ  or  Civil.  Nntuml  liiatory  relates 
the  deeds  sud  actiuna  uf  imturc ;  civil  biator)-  those  of  men. 
Mutter  of  Divinity  nlifiiVB  itself  no  dinilit  In  botli,  but  more  in 
civil;  eo  much  so  iii<lced  aa  \o  coaetitute  a  dit^tIn(^t  flpcclps  in 
history,  wlkicb  we  uiU  Sacred  or  EcoLe^iastical.  Thi»  therefore 
I  attribute  to  Civil ;  but  first  I  will  pip<>nlc  of  Xaturnl.  Xaturid 
history  does  not  treat  of  particular  ohjoct*  ee|>arat«ty.  Not 
that  I  was  wrong  in  saying  that  hinlory  deals  with  iodividualfi, 
circuipgcribcd  by  place  and  lime.  For  properly  it  if  so.  lint 
since  there  ia  in  natural  ubjecli;  a  {trumi^euoux  roseuiblauet-  one 
td  another,  in-wmucb  that  if  you  know  one  you  Icnow  all,  it 
would  be  a  gupcrfluona  and  endlc^  labour  to  speak  of  tliem 
severally.  And  therefore  we  »ee  that  where  there  is  nu  such 
|>romiBcnou9  reseniblnnce,  natural  hisrary  does  take  in  indivi- 
dual; such  I  mean  uf  which  there  is  not  a  body,  or  nation  aa 
it  may  be  called.  For  of  the  sun,  moon,  earth,  and  ttm  like, 
which  arc  unirjue  in  their  sjwcice,  it  ia  very  right  that  separate 
historicd  should  be  writicu;  nor  leea  of  euch  things  as  notably 
deviate  from  their  species,  and  are  prodigies ;  siiiec  in  tlieir  cum: 
iL  description  and  knowledge  of  the  species  itself  is  neither  eufli- 
cicnt  nor  competent.  These  two  kinds  of  individuals  Ihereforo 
natural  history  does  not  reject ;  but  for  the  most  p&rt  (as  ha^ 
boeu  said)  it  is  concerned  with  speeies.  IJul  1  will  innko  (he 
diviniun  of  natural  history  According  to  the  force  and  condition 
of  nature  it«elf ;  which  is  found  in  three  states,  and  »ubjcet  a» 
it  were  to  three  kinds  of  regimen.  For  nature  is  either  free, 
and  allowed  to  go  lier  own  way  and  develop  herself  In  her 
ordinary-  course;  that  is  when  slie  works  by  herwif,  without 
being  any  way  oU<«h'ucted  ur  wrought  upon ;  us  in  the  heaveni*, 
in  animals,  in  pkn1«,  and  in  tlic  whole  array  of  nature;  —  or 
aj^ain  she  is  forced  and  driven  rjnitcoutof  Iirr  roiirse  liy  the 
iwrvetailicd   and  lasubordiuatieu  of  wayward  ood  rebellious 
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innttcr,  and  by  the  violence  of  tnipeiliments;  as  in  monvten 
hctcr<wlitw  of  nntiirc ;  —  or  la-*tly,  she  is  coiwlrained,  Tnouldcd, 
tnmxluted,  and  umdo  an  it  were  new  by  art  uud  Uie  hiiud  ul 
mun;  oh  In  thin^  artJticlul.     Fur  in  thingfi  arliBcial  nature 
seems  US  it  were  made,  whereby  a  new  array  of  bodieii  presents 
it««lf,  uud  u  kiinl  of  second  world.     Niitiinil  history  tlierefore 
treat*  either  of  the  liberhf  of  nature  or  her  rrrt>r*  or  licr  boiuls. 
And  it"  any  one  dislike  that  artit  should  be  called  the  bonils  of 
n»1  lire,  thinking  they  Bliould  rather  be  counted  aa  her  deliverers 
and  diuin))ione,  bcuiusi;  in  itoine  cu^et<  they  enable  her  to  fulfil 
her  own    intention    by  rcdaung  obstucled  to  order;    for  my 
|iiirt  I  do  not  cure  about  these  refiacmente  and  elegancies  of 
Kjicccb ;  all  I  mean  is,  that  niiture,  like  I'rotcue,  id  forced  by- 
art  to  do  that  which  ^yithout  art  would  not  be  done;  call  it 
which  you  will.  —  turcc  and  bonds,  or  help  and  perfection.      \,m 
will  tiiercforc  divide  nntiiral  history  intxi  history  of  geiicratione,^ 
history  of  proter-gcncmtioDs,  and  hiittory  of  arts;  which  I  also 
call  inechaii i^^rul  and  expiTiin<.'ntaI  history.  And  I  mii  the  rather 
induced  to  set  down  the  history  of  arts  as  a  species  of  natural 
history,  because  it  is  the  iaeliion  to  talk  as  if  art  were  iome- 
thing  different  from  nature,  so  ihnt  thinga  artificial  should  be 
Mparatcd  from   things  natural,  m  differing   totally  in  kind; 
whence  it  ooinca  that  most  writera  of  natural  history  thiuk  it 
enough  to  make  a  history  of  animaU  or  ptant«  or  minerals, 
witJiout  mentioning  the  expcritnenta  of  meclianical  arts  (which 
art  far  the  moat  iuiiwirtaat  for  philosophy) ;  and  not  only  thai, 
I  but  another  and  moi-c  aubtic  error  findx)  ile  way  into  men's 
;minde;  that  of  looking  upon  urt  merely  a«  a  kind  of  supplement 
'la  nature;  which  hae  power  enough  to  finish  what  nntiire  haj 
begun  or  correct  her  when  going  luiide,  but  no  power  to  make 
radical  changes,  and  shnkc  her  in  the  fouudnltons;  an  opinion 
which  has  brought  a  grent  deal  of  defjKiir  into  hunmn  concerns.     , 
"VVhereaa  men  ought  on  the  contrary  to  haTe  a  settled  convie-J 
tion,  that  tbingij  arlificinl  differ  from  tlilnge  natuml,  not  in^ 
form  or  essence,  but  only  in  the  eflicient ;  that  mun  has  in     i 
truth   no  power  over  nature,   except  that  of  motion—- theH 
power,  I  eny  of  ptittlng  natural  bodies  together  or  seiHUutang^ 
them  —  and  tbul  the  rcat  is  done  by  nature  working  witliin.     i 
Whenever  -therefore  (here  is  a  poei^ibility  of  moving  nAturalS 
b<>dlc4  towards  one  another  or  awur  from  one  another,  man 


rt  can  do  everything;  when  lhv:K»;  us  ««  such  v«*5'bility. 
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I      Uiey  caa  ilo   tiotliiiig.       On   the   other   bund,   i»n>vi(lc<i    Lliij 

I      moUou  to  or  fruiii,  whidi  u  required  to  [inHluoe  may  effeci,  be 

duly  givenfit  matters  not  whether  it  be-  dune  by  art  and  Iiumiui 

meana,  or  by  nature  uniudcd  by  coun ;  uor  )«  the  one  more 

IpoweHul  than  the  other.  Ae  for  ioatAQCC  when  a  man  makes 
lh«  ftpi>carance  of  a  rainbow  on  a  vrnll  by  the  sprinkling  of 
water,  nature  docs  ttic  work  for  him,  juat  as  much  as  when 
the  eaiue  eflect  Ib  pnHluoed  in  the  air  by  ii  dripping  cloud  ;  and 
on  the  other  hand  when  gold  U  ruiiud  pure  in  eands,  mtture 
docn  the  work  lor  berft<.'tf  jui^t  as  much  a*  it'  it  were  rotined  by 
the  furnace  and  human  applinuce.  Sometimes  again  tlie  minio- 
tering  offii^e  ia  by  the  law  «if  the  nnivenw  deputed  to  olber 
animals;  fur  honey,  which  ia  made  by  the  induHtry  uf  the  hoc, 
in  no  less  artificial  than  eugar,  which  ia  made  by  man  ;  and  in 
mimiia  (which  \»  a  thing  of  tike  kind)  nature  ask»  no  help,  but 
does  all  herself.  Tberetore  aa  nature  ia  one  and  tlie  twuic, 
and  her  [Kiwer  extends  through  all  thingB,  nor  duca  alie  ever 
foraake  herself,  Ihcee  three  things  i^hould  by  al]  means  be  ^ct 
down  08  alike  subordiiinte  only  to  nature ;  namely,  the  cour^i:  of 
tiivture;  the  wandering  of  naiurc;  and  art,  or  nature  with  man 
to  help.  And  therefore  in  iiaturnl  history  all  the«.*  thingt 
siHtuld  be  included  in  one  continuous  scries  of  narmtivcs ;  a« 
indeed  I'liny  ha^  in  great  part  done;  who  conceivcU  an  idea  of 
natural  history  suitable  to  its  dignity,  but  bandied  it  in  a 
iiiiiniier  mon  unworthy  of  the  eonception.  Let  Urn  then  be  tlio 
fir«t  divieiun  of  natural  bi#tx>ry. 


CHAP.  IIL 


Dirision  of  Natural  History  according  to  its  me  and  rnd ;  and 
that  l)if  far  tlie  nvbUtt  end  of  Jfatnral  JJislory  u  to  h>f  a 
fuundalum  far  i'hilatt'fihf ;  and  thai  sucli  a  Uittorff  («  hUtoru 
fravtrd  with  a  view  to  that  end)  td  UMiHthi//. 

Natural  history,  which  in  gubject  (aa  I  said)  \a  threefold, 
ia  in  use  twofold.  For  it  is  ufinl  either  for  the  snko  of  tlic 
knowledge  of  the  things  ihemselvcs  winch  arc  eomiiiitlcd  to  it, 
or  aa  the  prlimiry  iimtcriul  of  j)htIoHop1ty.  Xow  tlie  nobloi^t 
cudofuntund  histnrv  i"  ihis;  to  be  the  stu<VM\d,«i3.V.Vv.v  vitvcoja 
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and  lawful  induction;  and  to  draw  Trim)  ihc  sense  enouf^h  fA 
infonn  the  intellect.  For  ihnt  othgr  kiml  whicli  aims  cither  to  v 
jtlease  by  llie  iigret'ableneiifl  of  iho  narrative,  or  to  help  bj  tlift^ 
use  of  experiments,  and  is  punued  for  the  sake  o(  nicli  ples- 
»«nre  or  sucli  ])ritfi(,  in  iiti  inferiipr  tiling,  and  in  it4  very  kind  of 
\vs*  value,  llian  iliat  wliicli  'n  (]unlifie<l  to  be  a  proper  prppara- 
tive  for  tlie  buil<lin<;  up  of  pliilosuptiv.  For  tliia  'i»  thai  nntural 
Itistnry  which  coiistitutcii  a  solid  mid  eternal  has\a  of  true  and 
active  philoeophy ;  thin  it  in  which  gives  the  'dwt  a[iark  t*)  the 
pure  and  real  tight  of  nature;  and  whose  gcniua  being  neglected 
and  not  propitlatetl,  hue  caused  ua  to  be  vidited  most  unhappily 
by  that  host  of  *pctftro*  and  kiugdoui  of^hatlowa  whioh  we  mc 
BiUiog  about  among  the  philoe^  >phie9,  iifflieting  them  with  utter 
harrennei*:*  in  resiieot  of  work*.  Now  I  nffirinanil  bearwitneaa 
Ihut  a  iiaturnl  hi>«tory  properly  lulapted  to,  tbi»  end  i»  not 
extant,  but  is  wanting,  and  should  be  set  dowD  among  the 
deficii^nTK.  And  let  no  man  be  so  dazzleil  either  by  the  great 
names  of  ancient  writers  or  the  greal  volumes  of  modern,  as  to 
think  thia  complaint  of  mine  unjuttt.  I  know  wel!  ihnl  a 
natural  history  is  extant,  large  in  hulk,  ]»Ie:iHing  in  variely,fl 


curioua  oftca  in  diligence;  and  yctetrip  itol"  fablca, antifiuitie<=, 
quottttions  and  opinions  uf  iiuthom,  empty  dispute*  and  oontro- 
vereiee,  philology  and  oniaincnt?  (which  arc  more  fitted  for 
tnWe-talk  and  the  nticiea  of  learned  men  than  for  the  institutioa 
of  ]>hilodophy),  and  it  will  shrink  into  eiimll  compass;  eo  that 
it  would  seem  ns  if  people  wore  engaged  in  getting  up  « 
trea^re-houso  of  eloqucDce.  iratber  than  a  sound  and  faithful 
nurative  of  facts.  Bmndcs,  it  is  not  of  much  uh«  to  recount 
or  to  know  the  exact  rarietie*  of  flower*,  »s  of  the  iris  or  tulip, 
uo,  nor  of  shells  or  dogu  or  liuwk«.  For  those  and  the  like 
are  hut  sports  and  wanton  freakx  of  nature,  and  aliuost  uj^roacli 
to  the  nature  of  iiidividiiahi.  And  tliough  they  inrolve  an 
rxijuUitc  knowledge  of  tlic  pjirttt^ular  objects,  the  informulion 
which  they  aiford  to  the  sciences  '\a  alight  and  almost  nseleHf. 
And  yet  thcisc  arc  the  tilings  which  our  ordinary  natural  his- 
tory takes  pride  in.  And  while  it  ileocondfi  to  matters  which 
do  not  belong  to  it,  and  inilulges  to  exce:>«  in  uiultere  au{»er- 
fluous,  on  Ibc  other  hand  its  great  and  eoliil  parte  are  either 
entirely  omitted  or  carele^fly  and  lightly  treated.  And  indeed 
in  the  whole  course  of  iii(|uiry  puivutjd  and  the  whole  uiaet'^ 'of 
nutter  gathercti,  it  np|H>arfi  to  be  in  no  wny  adiiptcd  or  i]tiiililied 
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for  the  end  which  I  ha\'e  mentioned,  namely  the  hiiiMing  up  of 
ph!]uBO|)hy.  This  will  be  he»t  sliowu  in  tlie  particuLir  branclie^ 
of  it,  Jinil  l»y  comparing  the  history  «f  which  I  am  now  going 
to  set  forth  a  description,  with  that  which  we  have. 


CHAP.  IV. 

Beginning  of  a  trtatisf  tftawing  of  wTint  nature  the  required 
history  thoald  Ire;  namely  the  Natural  Ilietory  whifli  ii*  to 
•erve  ft»  a  foundation  of  Philosophy.  For  the  clearer  m- 
planation  of  thin,  a  division  of  the  HUtory  of  Gciicmtiona 
is  firtt  tuhjoinefl.  This  is  diijetted  into  Jive  parts.  The  Jirst 
the  History  of  the  Heavens;  the  seeond,  the  Hiatorj'  of  Me- 
teors; the  third,  the  History  of  Earth  and  Sea;  the  fourth  ^ 
thf  Hi&tory  of  Collef;ii»  Majora.  or  Elements  or  Masscc;  the 
^fth,  the  History  of  Collegia  Minom,  vr  SiJecies,  The  his- 
tory of  Primary  Virtues  u  postponed,  till  the  explanation  of 
this  first  division,  of  OeneratioDM,  Preter-genemtions,  and 
Arte,  u  concluded, 

ALTnouoil  I  consider  myself  bound  not  to  leave  the  comple- 
tion of  Uiis  hidtor}'  which  I  pronounce  deficient  to  olhera,  but 
to  tatc  it  upon  myaelf;  htcausu  the  more  it  may  eeciii  a  (hing 
open  to  every  man's  industry,  the  greater  fp.ir  there  in  that  ihcy 
will  po  astray  from  my  deeigu ;  and  I  liave  therefore  marked 
it  out  as  the  third  part  of  my  instAitration:  yet  that  I  may 
•till  keep  time  to  my  pUn  of  giving  cither  cxplarationB  or 
npecimens  of  those  things  which  are  wanting,  and  likewise 
that  in  ame  of  my  death  thci-e  may  be  fiomethlng  snved,  I 
think  fit  now  in  this  place  to  set  down  my  opinion  mid  ndvice 
in  this  matter.  Of  the  History  of  Gfiienitiuus  or  Nature  nt 
Urge  I  set  down  live  parts.  These  an;  the  History  of  Ether. 
The  History  of  Meteors  and  of  the  Ilegiona  of  the  Air,  as 
they  are  called:  for  tlio  Kiiblunar  region  down  to  the  surface  of 
the  earth,  and  the  bodies  »itimtcd  u]>on  it,  I  assign  to  the  history 
of  meteors;  Comets  likewise  of  all  hinds  (however  the  truth 
may  be)  yet  for  the  sake  of  order  I  include  among  meteors. 
Thinl  comes  tlie  History  of  the  Earth  and  Sea,  which  together 
make  up  one  globe.  And  so  far  the  nature  of  things  ii*  diii- 
trlbutcd  according  to  places  and  poaitiona.    T^vt  \'«'»  xftwft.\\\\v.'t, 
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parte  dietin^iUh  the  subftlancee  of  things  nr  rather  m; 
For  connAtund  bcMlicA  arc  congrcgatcJ  into  greater  nnJ 
musM;  which  I  commonty  term  greater  ani)  IcKrr  Ciiltegt** 
and  which  nrc  rctated  to  one  another  in  the  politj  of  Ute 
world  as  tribes  or  families.  Therefore  fourth  in  onlvr  h  jiUce<l 
the  History  of  £lcii)eDl4  or  the  Greater  Colleger;  &fth  nnd 
last)  the  History  of  Specie*  or  the  Lcwcr  Colleges.  For  I 
mean  by  Klonicnts  not  the  commcncomcnia  of  things,  but  only 
the  greater  niassea  of  connatuml  bodic!).  -  Xow  this  grentneES 
of  miws  18  owing  to  the  texture  of  the  mnttcr  of  which  they 
are  composed  being  easy,  simple,  obvious,  and  prepared; 
whcrens  npecieii  are  Himringty  Buppl!c<1  by  uiittire,  because  tlie 
iture  of  matter  is  complex,  and  in  niost  ca^e-s  organici  A» 
those  virtues  which  may  be  regardwl  a»  rardinal  and  unr- 
Tcrsral  in  nature,  tta  Dense,  Rare,  Light,  Heavy,  I  hit,  C<»1J, 
Conmtent,  Fluid,  Similar,  Disfimilnr,  Specific,  Organic,  an< 
the  like,  together  with  the  motions  ronttibatiog  to  them, 
Re:<ii^tonce,  Cunnesion,  Contraction,  Expansion,  and  tJie 
(the  history  of  which  I  would  by  ult  means  hare  collected  and 
oonetructcd,  even  before  we  come  to  the  work  of  tlie  intellect), 
I  will  treat  of  the  history  of  tlioee  and  of  the  manner  of 
conptructing  it,  when  I  have  completed  the  explanation  of  lJii«'! 
triple  divii^ion,  of  Generations,  Preter-gcnemiione,  and  Arta.' 
For  X  have  not  included  it  in  that  threefold  division,  because 
it  id  not  properly  a  history,  but  as  it  were  n  middle  term 
betwei>n  Jii^itory  and  pliilui«ophT.  Rut  now  I  tvill  gpeiik  of 
the  IIii*tory  of  the  Celestial  liudies,  and  give  precept*  con- 
ccruiag  them,  and  tlien  of  tlie  rest. 


i 


CHAP.  V. 

ITie  hisOiry  of  Celestial  Bodies  I'x  rrtumedj  afiowinff  huth  vHat 
it  itwMhl  be  in  kiHtt;  and  that  the  ttijitimtite  urderiag  uf  guck  a 
hi'sturi/  turnx  on  three  kinds  of  pn-ci-plt ;    nnrntty,  lite  Eudf  M 
the  Muttrr,  and  the  Ma7iHtr  of  Covjeiructi»a.  V 

J  woci.n  Imve  the   History  of  Celestial  Bailies  simple,  and 

.  Vuhout  any  infui^ion  of  doginas  ;  all  theoretical  doctrine  being  m 

U  WCK  BUfpcndcd:  n  history  embracing  only  the  phemiinenn 
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diemMlrcB  (aow  almost  incorpornteil  with  the  dogmas)  pare 
anil  sepmnte;  a  hi.-toryin  short.  Mlting  forth  n  nimple  narrativo 
of  the  fai'tit,  jiixt  tia  if  uotlnti^  hitl  bovQ  st^ttled  l>y  the  nrtu  of 
ajttronoiiiy  and  astrology,  and  only  exin-riments  and  observa- 
tions had  bren  ac^umtcly  collected  and  described  with  perspi- 
cuity. In  which  kind  of  history  there  is  noitiing  exlnnt  which 
itotisfict)  mc.  Something  of  the  kind  indeed  Pliny  ha»  touched 
on  cursorily  and  loosely ;  but  that  woidd  be  the  best  history  of 
the  celestial  bodies  which  might  be  extracted  and  worked  out 
from  PtoIcma;u8  and  Copernicus  and  the  more  learned  writers 
on  MtTonomy,  faking  "tlic  experiment*  detached  from  tho  art, 
and  adding  the  observationa  of  more  modern  writers.  It  may 
seem  stmnge  thnt  I  should  wisili  to  r<»nU  to  ihcir  primitive 
rudcnett^  and  the  aimplicity  of  naked  oliscrvationa  things  bo 
laboriouitly  produced,  advanced,  and  amended.  But  the  truth  la 
that,  without  nicaning  to  throw  away  the  benefit  of  former 
ioTentions,  I  am  ftllenij)ling  a  far  greater  work:  foc.it  jb  not 
merely  calculatioiia  or  prediciions  that  I  aim  at,  but  philoaojyhy : 
euch  a  phiIo>riiihy  I  mean  as  may  inromi  the  hniiiati  ander- 
elanding,  not  only  of  the  tnotlou  of  the  heavenly  hodicd  and 
the  period  uf  that  motion,  but  likewise  of  their  substance, 
various  qiuditic;*,  [K>wcrs,  and  inilii  i;  ording  to  natural 

an3~cerlAiercasous,  irce  TiiJio  the  ^^  ii  and  frivolity  of 

traditiun? ;  and  again  euch  as  may  diDCvvcr  and  explain  iu  the 
motion  ilnclf,  nol_what  ii^  ac^'ordant  vitb  the  ptwQOiit«tia»  but 
what  is  found  in  nature  herself,  nud  13  KCtQally  ood  renllytrue. 
Kow  it  id  easy  to  sec,  thut  both  thBy~wIiy  think "thlTeiirth 
revolves,  and  they  who  hold  ibe  primum  mobile  and  the  old 
construction,  arc  about  equally  and  indifferently  snpporled  by 
the  phenomena.  Nay,  and  the  author  of  the  new  construction 
in  our  own  day,  who  made  the  mm  tlie  Centre  of  the  tecundvm 
mobile,  as  the  earth  of  (he  primum  mobilv,  whereby  tJie  planets 
in  their  proper  reTotuttona  would  seem  to  wheel  in  dance 
round  the  huh  (as  some  of  the  ancients  auiipeclcd  lo  be  the  case 
with  Venus  and  Mercury),  if  he  luid  (bought  the  nialter  fairly 
out,  might  probably  have  1>rouglit  it  to  n  very  good  conclusion. 
Nor  have  T  u»y  doubt  but  tliat  other  similar  contlruotiooa 
might  by  wit  and  severe  thought  be  invented.  Neither  indeed 
do  tbvy  who  propose  these  theories  mean  to  say  that  tho  things 
tbcy  allege  arc  actually  tnic,  but  only  that  they  are  eonvenicnt 
hypothe«e8  for  calculations  and  the  construction  of  t.ibtes.    But 


S12 


TItANSLATIOK  OF  THE 


|in;  plan  has  n  fl!fferent  aim ;  for  t  eeek  not  for  ingemoos  ad* 
vyuettnentfl,  wlitcli  m&y  he  manjr,  but  for  tlie  trutli  of  tlie  thln^, 
Jwliich  U  simplp.  Aud  to  tliiit  a  liistorj-  of  pWniHnetia  kejtt 
pure  and  iiim|ile  will  open  the  way,  while  one  tinctured  with 
dogma  will  obstruct  it.  I  mnv  fny  aleo,  that  as  I  hope  for  tlie 
discovery  of  the  truth  regarding  the  heavenly  bodiea  from  a 
bistory  made  antl  compiled  according  to  my  prindptc,  by  itoolf 
alone;  so  I  rrst  that  hope  much  more  upon  observation  of  the 
common  pa».«ion»  and  desires  of  matter  in  both  globes.     For 

1  those  mppoficti  divorces  between  ethereal  and  sublunary  thing.-* 
eeem  to  me  but  figmont#,  euiHjr^titions  mixfd  with  rashncM; 
seeing  it  ia  most  cortain  that  very  roiuiy  <-ffecls,  as  of  exitan- 
non,  contraction,  imprcwion,  ref>!iion,  collection  into  maatiea, 
atlractioo,  ropul^on,  a^imilation,  union,  ami  the  like,  have 
plaof  not  only  here  with  us,  but  al«i  in  the  heights  of  the  heavcu 
and  the  depths  of  the  earth.  Xor  have  we  any  more  faithful 
interpreter?  to  consult,  in  order  tliat  the  human  nnderetaadiug 
mny  penetrate  the  dt:plhs  of  the  earth,  which  arc  never  «cn  at 
nil,  and  the  hcighte  of  heaven  which  are  lor  the  m(»t  piirt  seen 
untndy.  Mrntt  excellently  therefore  did  the  ancienta  represent 
Proteus,  him  of  the  many  8liapc«,  to  be  likewise  a  prophet 
triply  great;  as  knowing  the  future.  tJie  past,  and  the  eecrela 
of  the  precicnL  For  he  who  knows  the  unlvgreid  pnM<>oii»  of 
matter  and  thereby  knows  what  is  possible  to  be,  canuot  help 
knowing  likewise  what  has  been,  what  \»,  and  what  wtU  be, 

(according  to  the  aiima  of  things.  Therefore  the  begt  hopfijnd 
Mcurity  for  the  study  of  celestial  bi-'diM_L_plftCC  in  physical 
nwom-;  meaning  by  physical  reasons  not  such  as  are  omi- 
monly  sup[Hi8ed,  but  only  the  doctrine  concerning  thoi>e  appe- 
tites of  matter  which  no  diversity  of  regions  or  places  can 
dtetraet  or  (list-evor.  Xot  that  on  this  account  (to  return  to 
my  denign)  1  would  have  any  diligence  ftpared  in  descriptions 
and  oh^rvatione  of  the  celestial  phenomena  theni^elve^.  For 
the  fuller  our  supply  of  auch  appearances,  the  readier  and 
»urer  will  everything  be.  Bnt  before  I  speak  more  of  this, 
1  have  to  congratulate  both  the  industry  of  mechanics,  and 
the  zeal  and  energy  of  certain  Icanii-d  men,  that  now  uf  Inte 
by  the  help  of  optical  inRtrumentA,  aa  by  skiffs  and  barks, 
they  have  opened  a  new  cutmmercc  with  tlie  phenomena  of  the 
heavens;  an  undertaking  which  I  rcganl  as  being  botli  in  tlie 
end  and  in  the  endeavour  a  thing  noble  and  wortJiy  of  the  human 
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race ;  tltc  rather  because  tlxcm  men  arc  lu  much  to  bo  pr^eed 
for  their  honesty  as  Tor  their  boldness;  seeing  that  they  have 
ingenuously  and  ppfsiiicunusly  explained  the  manner  in  whioh 
each  point  of  Uieir  proceeding  in  each  ciuo  has  been  made  out. 
All  tliat  18  wanted  furtlier  is  constancy  and  great-  severity  of 
Judgment,  to  change  the  injitrumenfa;,  to  Inerease  the  number 
of  witnesses,  to  try  each  particular  experiment  many  times 
and  maoy  wnyn;  loHlly,  to  siig^eat  to  theniselves  and  open  to 
others  every  objection  that  can  be  made,  not  despising  even  the 
minutest  scruple ;  lest  it  fare  with  them  as  with  Deiuocnius  in 
tlic  matter  of  the  sweet  6gs,  when  it  turned  out  Uiat  the  old 
womuii  waa  wiser  than  the  iibiloaiiphi-r,  and  that  a  rust  &ad 
wonderful  ei>cr.ulati(in  waa  built  upon  a,  trifling  ami  ridiculous 
niiatakc.  But  now  hnvini;  made  thcso  general  remarks  by  way 
of  preffice,  let  us  go  oa  to  a  description  of  the  history  of 
celestial  bodies  more  at  large,  to  show  what  and  what  kind  of 
things  arc  to  be  sought  coneerning  them.  First,  tlioruforo,  I 
will  set  down  the  (juestiona  in  nnture,  nt  lerwt  eome  of  them, 
anil  those  the  chief;  to  tbeec  I  will  add  the  uses  which  may 
pruhably  be  derivtd  to  tnan  from  the  study  of  cok-Btlal  bodies ; 
both  of  these  as  being  the  mark  at  which  the  history  aims; 
that  they  who  undertake  to  cumpjKe  a  hittCory  of  the  heaveng 
nmy  know  what  we  arc  about,  and  may  kccji  these  quiratious, 
together  with  these  operiitiona  and  efTcctd,  in  nilnd  and  view; 
and  eo  proceed  to  furiu  such  a  Itistory  ae  shall  be  adapted  to  the 
Kolution  of  the  aaid  questions,  and  the  procuring  of  ^uch  fruitd 
and  benefits  to  the  human  race.  Now  the  queetiona  I  mean  are 
of  that  kind  which  ini|nirc  of  the  fact  in  nature,  not  of  aiuse». 
For  thif  is  the  proper  bu^inew  of  history.  Next,  I  will  show  I 
distinctly  in  whiit  the  history  of  celestial  bodies  consists,  and 
what  are  its  part* ;  what  things  ore  to  be  undcrstooii  or 
inquired,  what  experiments  to  bo  collected  and  procured,  what 
obi-ervationa  to  be  employed  ami  sifted;  pro|H>unding  us  it 
were  certain  ludneiivc  Topics,  or  Articles  of  Intermgiition 
concerning  the  heavena  Laatly,  I  will  give  some  precepts, 
not  only  concerning  that  which  should  be  sought,  but  al«o  Imw 
the  matters  under  inquir}-  are  lo  be  i^xumincd  and  how  pre. 
senlcd  and  put  in  writing;  that  the  diligence  of  the  first 
inquiry  may  not  be  lost  in  passing  It  on,  uor  (what  is  worse) 
the  beginning  of  tlie  work,  on  which  the  subsequent  prugrestt 
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clepcndii,  prove  weak  ami  fkllauious.     In  flliort  T  wil]  explain 
both  what  should  be  inquired   with  regard  to  the  heavt 
budieSj  und  wtlh  what  view^  and  iu  wUut  uiaaner. 


CHAP.  VI. 

T/iiit  phifotophtea!  tpifstfons  cmieerninp  the  Colcstial  nndicfi, 
rw«  tKfk  (I*  art:  contrary  to  oi'tuiim,  and  mmrtriuit  A«r«/i» 
sfton/d  bf  rrfrit-ai.  Fivqufsliuus  ar»^  prn/ntnnfietl  ronrrrxin^ 
the  tifttcm  ittelf;  namfij/,  la  tlnTc  n  ovplein?  if  there  be^ 
what  IB  the  centre  of  it,  what  the  depth,  what  the  connexioi 
niid  what  the  [loeitum  of  the  (larta  ? 


Mo^  men  no  doubt  will  think  thnt  I  aio  diggiojt  up  th« 
remains  of  old  qiiestions  long  since  Inid  up  and  buried,  and  in 
n  tnanner  mining  their  ghosts,  and  mixing  fresh  que-<tion8  witli 
them.  Bill  titncc  the  pliilosophy  nf  which  we  arc  hiiherlo  in 
r-|H>3scssinn  conccrniug  the  heavenu  hits  Du  ttuuuduesti;  aud  eiuc-c 

iic  b  vay  constant  determinntioa  to  refer  everfthiiig  to  a  now 
trial  by  Icgitunatc  liiduetion ;  and  t^iuce  if  any  quoelionfi  arc 
passed  over,  there  vrlll  be  ko  much  1e»a  puiuu  and  diligence 
bestowed  on  the  hititory,  becaii!>c  it  will  perhaps  seem  super- 
ftuou9  to  iu(|;uire  uf  tbings  coiioerilin^  which  no  qucjitioo  \xas 
been  rained;  I  hold  it  neccKHary  to  take  iu  hand  all  qiie«tiou» 
which  the  nature  of  things  anywhere  presentfl.  Nay,  llic  leaa 
certain  I  am  conccruiiig  the  questions  which  are  to  be  detcr- 
mtncd  by  my  method,  the  lew  difficulty  do  I  make  in  enter- 
taining them.  For  I  sec  an  cod  of  tlie  matter.  The  fir.-it  quueUua 
therefore  is,  tcheUier  Ihrrc  he  a  system?  thnt  \t,  whether  the 
jiiorld  or  univcrsic  Compose  altogether  one  globe,  with  a  centre; 
or  whether  ihc  jtarticulnr  glube4  uf  earth  and  stan  be  scattered 
diflperscdiy,  each  on  its  own  roots,  without  any  system  or  com- 
mon centre  ?  Certainly  the  school  of  DcmocrUus  aud  Epicurna 
b'KUted  that  ihcir  founders  had  overthrown  tlic  walls  uf  iho 
world ;  yet  thin  did  out  absolutely  follow  from  their  word«. 
l-'or  when  Dvmocriluit  had  set  down  miitler  or  sccda  in  infinite 
in  quantity  and  Unite  in  attrihutr.s  and  jxiwer,  as  moviu: 
about,  and  never  located  in  any  [KMsiliou  fmm  all  oleruity,  I: 
was  driven  by  tlic  very  force  of  this  opinion  to  conetitu 
iiiuliiftrnu  worlds,  eubjcct  to  birtU  and  ile.th,  some  welt  oi'dcrc 
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othere  badly  put  together,  even  cnenyfl  of  woHiIk  and  vacnnt 
e>]mce6  between.  But  yet  though  thw  were  odDultvd,  there  woo 
no  reaeon  why  llutt  i>art  of  matter  vrhich  vs  awtignod  to  this 
purticulur  world  wbich  ie  visible  to  U9,  ahould  not  have  the 
elinpe  of  a  globe.  For  eudi  ooe  of  ihoee  worlds  must  liave  re- 
ceived some  ehftpe;  nnd  although  there  can  be  no  middle  point 
in  iDfioity,  yet  in  tho  |>arU  of  infinity  a  round  Qgure  may 
exUt,  uo  Wim  In  a  world  tlum  in  a  bsll.  Kow  Demoeritus  wuB 
agtxKl  diasc^tor  of  the  world,  but  in  the  integral  ]>art.i  of  tlie 
world  inferior  even  to  the  onlinary  phtlosoiihcrs.  Bnt  the 
opiuiuu  of  wliiL-h  I  tun*  now  ^ptiiking,  which  dentroyed  and 
oonfouoded  syatcui,  v,aa  thnt  of  HeracUdes  Pniiticun,  Ecplian- 
tits,  and  N'i':etas  of  Syracuse,  and  most  of  all  PliiloUtwi,  and 
iikewibe,  in  our  own  day,  of  Gilbert,  and  all  thoeo  {ciccpt 
Copcniicus)  who  believed  that  the  earth  wns  n  planet  nnd 
movable,  and  at  it  were  one  of  the  rtnrs.  ^Vnd  the  cflToet  of 
this  opinion  in  that  the  aeventi  planets  and  stars,  together  with 
inniiinenible  other  star^  whiuh  elude  our  sight  by  reason  of 
their  dUtance,  and  others  aguin  whtcl)  are  invioibte  to  us  from 
their  nature  being  not  lucent  hnl  ojKiqiie,  having  ?.ich  of  them 

■  obtiuned  their  own  globes  and  prinmry  forms,  are  scattered 
and  «ut<]>cnded  through  that  iinDient«  expanse  which  wc  behold 
ubnvc  ua,  whether  tt  be  of  vacnoni  or  some  thin  and  almost 
intUifcrcnt  body,  like  bo  many  hitands  in  iin  immense  sea,  and 
rc\  olve  not  round  any  common  centre,  but  corJi  scporotcly 
rui  nd  itA  own;  eome  oimply,  othcra  with  some  progrceslvo 
nic  LoD  of  the  centre.  Now  the  hArshest  thing  in  this  opinion 
W,  mat  they  take  away  quiet  or  iinmiibilitv  from  nature.  But 
it  seems  that  as  there  nru  bodice  in  the  iiniverKe  wliirh  revolve> 
tliat  is,  whieh  inoro  with  an  infinite  and  {lerpctual  motion,  so 
on  the  oilier  hand  there  should  be  some  body  which  i*  at  rest; 
between  which  come*  a  middle  nature,  of  such  as  move  in  a 
straight  line ;  seeing  tJbat  motion  in  a  straight  lino  suit*  tiie 
pnrt(*  of  globes,  nnd  tilings  hniiiphed  from  their  native  countries* 
which  move  lowanls  the  glube«  of  their  connatund^,  thai  being 

^       united  with  thcra  they  may  thcmdclvea  oIm  either  revolve  oT 

Ireet.  But  this  fiucstion  (namely,  \chfth^  theft-  ht  a  i^jfcw)  will 
be  answeied  by  that  which  bhal)  be  determined  concerning  the 
motion  of  the  earth,  that  is,  wheikrr  the  earth  ttands  afill  or  re~ 
cohef,  and  the  substance  of  the  starg,  trhetkrr  the^  are  solid  or 
TJawy, ami  the  ether  or  iBtorBtojlar  spaces  jpjlwheavep, wfutlier 
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they  consist  (if  /lofly  or  vacuum.  For  if  tlic  curtli  lie  8tation;i 
/niid  tbu  hcuYvns  revolve  in  a  iliitmat  motion,  lUvrv  ta  i]t>ubtl< 
a  BjBtcin;  but  if  theciirtli  revolve,  it  <loee  not  nccessiirily  fi»l!( 
t])4t  Uiere  is  no  sjfateiu;  bucaiut:  tbere  toay  be  ^Mtiu'  ■■t\n 
centre  of  the  pysicm;  tlic  aun,  for  instance,  or  something  eU^ 
A}j«in,if  the  glol>c  of  the  earth  be  the  only  one  dense  \uil  riIUI, 
it  would  seem  tbat  the  matter  of  the  uoiverM  ia  collectod  mnd 
con(ten.ie«l  la  that  ennlre ;  but  if  it  be  fnumi  that  the  iiiuoii  or 
some  of  llie  pliinct^  consiat  likewise  of  dense  and  soWii  nutter, 
It  wouli]  seem  ihat  den!«e  bodies  collect  not  to  any  one  centre, 
but  (liapeiTwdly,  and  as  it  wi;rc  fortuilou»ly.  Lastly,  if  it  be 
asserted  that  there  is  a  collective  vacuum  in  tlic  intcrdtclltir 
spaces,  It  would  seem  that  each  globe  baa  round  it  an  cmana- 
taon  of  rarer  Kubstuncc,  and  beyond  tlmt  u  vacuum.  But  if 
thone  pjMiccH  be  filled  with  body,  it  would  »ccm  that  there  is  a 
anion  of  demte  thin|;s  in  the  middle,  nud  a  repulsion  of  rarer 
tilings  to  the  circuit]  fcrcn  CO.  Now  it  ift  of  great  iraiiurtance  to 
science  to  know  the  conjugations  of  tiue^tions ;  became  in  mvot 
ca#c6  there  is  history  or  inductive  matter  by  whicli  they  may  be 
settled,  in  others  not  to.  But  granting  tliat  there  ia  a  system, 
we  come  next  to  the  second  question,  tcfmt  fs  the  centre  of  that 
tifitem  y  For  if  any  one  of  the  globea  ia  to  (vecupy  the  piuition 
of  centre,  there  arc  two  especially,  which  oflcr  iliemsclves  an 
having  ilio  nature  of  a  middle  or  centre;  nanielv,  the  earth 
and  tliv  sun.  In  favour  of  tlie  earth,  we  have  the  evidence 
of  our  night,  and  nn  inveterate  opinion;  and  nio«t  of  al)  thin, 
that  as  dense  bodies  are  eunmcted  into  a  narrow  cuni]Ki>ts, 
and  rare  bwlica  are  widely  diO'uacd  (and  the  area  of  every 
oiiolo  is  contracted  to  the  centre),  it  seems  to  fnllow  almost  of 
neoeaeity  that  the  narrow  d[ino«  iiliout  the  middle  of  the  world 
be  set  down  iis  tin-  projicr  and  [jcculinr  place  for  di-iiau  bodies. 
1q  lavourof  the8nn,on  the  other  hand,  we  have  thi«coi)siilcrutJon, 
thai  tlmt  budy  which  has  the  chief  office  in  tlic  ayslcui  chould 
occupy  that  place  from  wluch  it  may  best  act  on  the  whole  sys- 
tem and  communicate  its  influenec.  And  since  the  sun  is  that 
whicli  seems  most  to  vivify  the  world  by  imparting  heat  and 
lijiht,  it  appears  to  be  altngcthcr  right  and  in  order  that  it 
should  be  placed  in  the  middle  of  the  world.  Ilesides,  the  eun 
manifeetly  has  Venus  uud  Mercury  (w  his  ^atcHiles,  and  in  the 
opinion  of  Tycho  the  other  planets  also;  whence  it  ia 
l}ial  tjic  sun  can  eustnin  the  nature  of  a  centre,  aud  ]>i.-i 
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ittt  office  in  some  tliingt^  nnd  so  haa  the  better  title  to  be  con- 
stlluteil  tlic  centre  of  the  universe ;  na  via*  asserted  by  Cojier- 
nicuH.  Xev«rlh«It's!t,  iu  the  syetem  of  Coitt-niicua  thore  are 
found  many  and  great  iiicnnveniences ;  for  both  the  lending  of 
■  the  earth  with  a  triple  motion  is  very  incommodious,  and  llie 
se|Hiraliiiii  of  the  aun  from  llie  comimny  of  the  i»Iaact«,  with 

»wlucli  it  has  so  iiiBtiy  [mssioQS  iu  common,  is  likewise  a  tliflt- 
culty,  and  the  introduction  of  so  much  iminohiJit/  into  nature, 
by  rcprcdCJitiD^  the  mtii  and  »tard  us  imniOYablc,  i^^pcciully  bi-ili<; 

(of  all  bodiea  the  Ut^hcat  and  uio^t  radiant,  uud  uiukia^j  the 
moon  revolve  abuut  the  cnrtli  in  an  epicycle,  and  eome  other 
a-AiiiiiptioDa  of  hit!,  are  the  »ik'C illations  of  one  who  cares  not 
what  fictions  he  introdueea  into  nature,  provided  his  calou- 
lationa  luiTwer.  feat  if  it  be  gmmeT^Kat  the  earth  moves, 
%  it  would  seem  more  natural  to  guppoee  that  tliere  la  no  system 
'  at  all,  but  scattered  glubea,  according  to  the  opinion  of  tliose 
I  have  already  mentioned,  tlian  to  constitute  a  system  in 
ivhlch  the  t>iin  is  (he  centre.  And  thiii  the  cunscut  of  agc^  and 
of  ani!<iuity  bits  rulher  cmbmced  and  approved.  For  the 
opinion  concvrniug  tlic  motion  uf  the  earth  is  not  new,  but 
revived  fi-om  the  ancient«,  as  I  said ;  whereas  the  opiniou  that 
the  sun  ta  the  centre  of  the  world  and  iiiiinoviibtc  iit  uUo|;clher 
new  (except  unc  verse,  wrongly  traunlated),  and  was  firet  intro- 
duced by  Copernicus.'  Then  conies  tlio  third  q^uestion,  con- 
ei.-1-ning  the  depth  of  the  aviitt-m;  not  with  a  view  to  (iiid  ita 
(-■xaet  measure,  but  to  ascertain  w/irifirr  the  ttarrif  keaveii  be  like 
one  reifiim,  or  orb,  at  it  is  eommunly  ealtnl;  or  tchethfT  of  the 
Jijfd  tfiirti,ni  thft/  call  them,  somrare  hi/jlier  than  others,  with  an 
immeaSHrable  depth  Ar/iPir«  ?     Kor  it  caiuiot  be  that  they  are  of 

>ei|ual  height,  if  the  words  be  taken  exikctly ;  since  the  stars 
iii-e  certainly  not  wituatcd  ua  in  a  plain,  mo  as  to  have  a  fiiipcr- 
licinl  dimension  only,  like  spots  tir  bnliblc^,  hut  they  are  entire 
glohce,  gt^at  and  deep;  and  being  of  such  difrereatmognitudee, 
it  must  nccda  be  that  »ume  pn>tnide  mure  tliim  others  cither 
upwards  or  downw&i-ds,  uur  is  it  ptmsible  for  them  tu  be  unittid 
in  one  surface,  either  above  or  below.  And  if  this  be  the 
case  in  tlie  parla  of  fitar.-*,  it  would  plainly  be  rash  to  nssiert 
that  there  arc  not  suiiie  ^itarit  higher  ihim  others  in  their  whole 
body.  But  though  this  be  true,  it  may  nevertlielcss  be  main- 
<  Tbt  Ailuiim  1*  ii>  Jul)  m.  & 
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tnawi  thai  the  vnlth  a(  thaik.  n^ioa  wbicb  tb^  call  tbe  i|4iere 
or  atarry  hemreo,  tboi^  grtai,  a  definite;  a»i  ihai  witLta 
tliM  tboae  pmauoeooea  uad  <l^rc«e  of  ^tUmk  an  in  •  uaani-r 
limited;  fur  we  aee  frota  tl»e  ^>agee6  vmI  perigees  <d  die 
pbaeta  that  ererj  me  of  dMir  beaTou  tfaroagb  whkh  thej 
Meend  asd  detecttd  hat  ui  olwcmble  width.  Bat  the  qoe*- 
tioa  propoceil  relates  otilj  to  llui, — whetber  aocae  etan  are 
above  otbera,  like  ptaneC  above  plaaet,  asd  as  it  were  in 
diferent  orba.  Aod  tliis  question  ia  in  Eke  maBner  related 
to  that  olber  ooocenung  the  iikotira  or  fixednew  of  tiM 
«arlh.  Fur  if  the  stars  move  in  a  dTnroal  motiim  rotnid  ibe 
eartli,  since  ibev  all  iDOTe  with  the  same  vclodtj,  and  as  it 
were  with  one  npirit  (and  eiooe  it  is  rerf  erident  io  planets 
that  as  tbvy  vary  in  height  niul  lowoesa  of  puiititm,  eu  Uiej 
vary  in  qnickncM  and  slowneae  of  moliun),  it  i«  probable  that 
tlie  stars,  being  cqnal  in  Telocity,  are  situated  Itkewiae  in 
true  r^oD  of  the  etbcr,  the  width  or  profundity  of  which, 
■Illmigh  it  be  great,  yet  U  not  to  great  v  to  tnakc  a  difference 
in  the  velocity  or  quickness  of  motkm ;  but  so  that  tbT¥>u^out 
the  whole  of  that  tegton  everything  being  united  tt>geiher  by 
a  kind  of  bond  of  connaturalitv  revnived  equally,  ur  at  least 
with  BO  little  diffLTeoce  that  at  tJm  dittlaace  it  is  not  viable  to 
the  siglit.  But  if  the  earth  mores,  the  stars  may  either  be 
stationary,  as  CopemicuH  thought,  or,  as  i»  far  more  probable, 
and  ha*  been  suggested  by  Gilbert,  ih^y  may  revolve  each  round 
ita  own  centre  in  its  uwn  place,  without  any  motiou  of  ita 
centre,  aa  thi;  v:Lrth  itM:tf  dues ;  if  only  you  aeparote  tliat  diur- 
nal niutiim  of  the  earth  fntni  tlioee  two  snppoatitious  motions 
wbicb  Co[K:micu9  superaildcd.  But  either  way,  lliere  is  no 
reason  why  there  slwuld  not  be  ^tara  above  sram  till  lltey  ^i 
beyond  our  Bij^hl,  The  fourtJi  qucjition  ie  eouccmuig  the  eoa- 
muuni  eft/t^  system.  Kow  of  the  nat^irc  and  cMencc  of  the 
body  OP  thing  which  in  rcjjnrded  as  pure  clh(?r,  ^nd  oo«U{iic5 
tlie  spiicc  belwccn  the  oiar^,  I  wiil  inquire  afterward*  At 
jH-cst-nt  I  will  only  speak  of  the  cobcrcnce  of  the  syBteuu 
Thii*  may  tie  tn  three  ways.  For  there  is  either  vncuum,  ureion- 
tiguily,  or  continuity  ;  ihcrefore  we  must  flrst  inquire,  irfu.her 
there  be  a  aAUctive  oacaum  in  the  iatrrttetlar  rj'actvf  a  thin" 
Wluoh  Gilbert  distinctly  affimicd',  and  which  likewise  scmo  of 
IhOie  among  the  auciciita  who  tiiuuglt  that  the  g!ub~»  were 
■  Oilbrn.  njml  »ota.  l  sz 
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liapcrecd  ntthout  any  sviskm,  ^ccm  to  intltuate;  c^|H:ciully 
UiuffC  who  asacrtcij  th»t  the  liixljca  of  tlic  etara  arc  compact* 
The  opioioD  is  tliie :  tliat  all  tbo  globee,  &£  wvU  tlic  stars  m  the 
viirlh}  consltjt  of  eolid  and  ihnsv  mutter  :  that  thc;re  are  imme- 
diately suiTdUtiilcd  by  a  kind  of  bodies  which  nrc  to  n  certain 
cxtcut  conDaturnl  with  the  globe  itself,  hut  yet  more  impiT- 
feut,  tmigutd,  aud  attenunted  ;  and  are  lu  fu't  iiuthing  else  thnn 

■  the  effluvia  and  eninnntiona  of  the  globes  themHelvee ;  such  ns 
vfttiours  are,  :md  t-xhiilalions,  nnd  indeed  the  air  it^elT,  whuii 
coniiMu^  with  ihc  au-(h  :  tlmt  thc«e  emiinntiotiB  du  not  exteiid 

■  for  any  great  dlftaiicc  round  each  globe  ;  and  that  the  reiiinin- 
ing  H{ince  (which  is  fm-  the  most  fjttenfive)  h  eiii(ity.  Mliich 
upinion  is  cuuntcuuuced  by  the  fact  thut  the  budii.-?  uf  the  etan 
■tra  seen  at  such  on  immense  dielancc.  For  if  at!  that  space 
were  filled,  especially  with  bodies  which  ai'c  doubtlcaa  very  un- 
c<iual  in  density  und  rarity,  the  retraction  of  raya  would  be  eu 
great  that  they  would  not  reach  our  aight ;  whereas  if  for  the 
greatest  part  of  that  space  be  a  vacuum,  it  ia  nutural  to  vup- 
pose    that   they   traverse   it  more  easily.      And   irulocd    tbi« 

I  question  will  in  great  part  dcjiend  on  the  question  which  I 
ohull  next  bring  forward  concerning  the  substance  of  the  dlara, 
lehriker  it  be  dmsr,  ur  ran  and  open.  For  if  itieir  ciubiitaiice 
be  solid,  it  will  aeem  m  if  nature  were  only  biuy  and  nn\Iuu9 
about  the  globes  and  their  immediate  neighbourhood ;  and  that 
she  leaves  and  parses  by,  as  it  were,  tlie  intermediate  »pacc8. 
Therefore  it  would  not  he  improbable  that  tlic  globes  are 
denser  about  the  centre,  inure  open  towards  tJie  circuuifcrence, 
in  the  surrounding  attnoKpItere  and  effluvia  almost  cxhaiictcdt 
atid  so  temiioated  at  last  In  vacuum.  Od  the  other  band,  if 
the  nature  of  the  etarA  be  rare  aod  flamy,  it  wiU  appear  that 
w  the  nature  of  rarity  is  not  merely  tlic  diminution  of  density,  but 
B   powerful  and  prinmry  of  itaclf,  no  K-m  than  the    ualure  of 

■  #olidity ;  and  that  it  abounds  lioth  in  the  stars  thenmolvos,  and 
in  the  Gtlicr,  and  in  llie  utr,  k)  that  there  is  no  need  of  a  col- 
lective vacuum.  ThU  qiieKlitm  ciincornin-;  a  vacuum  in  tlio 
interstellar  space*  will  depend  likewise  on  ihat  question  which 
related  to  the  iirinciplct  (»f  nature;  Does  ntitunr  admit  a 
vacuum  ?  \ot  however  on  this  ubiiolutety,  without  pmper  di»-| 
tinclion.     For  it  is  one  tiling  to  deny  a  vacuum  abeohitcly, 

I  another  to  deny  a  collective  vocuuin.     Fur  the  rcMMinM  which 
may  be  advanced  in  favour  of  a  vacuum  intcrt*pcrecii,  whereby 
L  L4 
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bciilie«  nre  re]ax«d  and  upeiie>.1,  an;  far  strm^er  than  dkOM 
whicL  the  assertioa  of  a  (xJlecdve  racuum,  that  is,  ■  rmcnind 
axtcndiDg  over  great  qiaces,  n  8U[i)w>ned.  AaJ  it  was  not 
Hero  alooe,  a  man  of  wit  am)  a  mechaoiciatif  wbo  saw  this,  but 
Iiead|>pu«  likcwuc  antl  Dciuocritua,  ibt  fuuaden  of  tbc  opinioa 
cooocrniog  the  Tacuum,  which  Ari^tuUc  ciulcaroan  br  ccrtaia 
fioe  reasons  to  atuck  and  de^troj;  which  two  philon^ibem. 
certainly  taoet  acute  and  famoos  meiii  to  admitting  an  inter- 
speraed  i-nciiuni,  do  in  fact  deny  a  colleetive  one.  Fur  in  the 
opinion  of  Dc-niocritua  vacuity  in  bounded  and  drcamacribed, 
M*  lliat  boyund  certain  liniiui  dijtruction  or  divnbion  of  bodieaH 
ia  no  more  |>o^il>le  than  comi>uUioD  or  oMniMction.'  For^ 
althoa<;h  in  tliusv  works  of  Di-uxjcntOB  which  have  comedown 
to  ui  lim  \a  never  expretsly  decbred,  yet  be  secnu  to  imply  as 
much  when  he  :ii««tert«  that  bodies  as  well  as  apmoa  arc  infinite : 
nsiiig  85  bis  argument,  that  otherwi.«e  (that  is,  if  space  wcr« 
infinite  and  boditra  finitv)  Luditrs  would  never  cohere.  There- 
fore by  re&^n  uf  mattur  luid  c^jhicc  ht-tng  c(|ually  infiuite,  vacuity 
ia  Dcoeuorily  confined  within  certain  bounds,  which  seema 
to  have  beca  his  real  opimoo  rightly  understood ;  that  is,  that 
there  is  a  certain  limit  to  the  expaonon  of  bodice  by  reamo 
of  the  Tttcuum  with  which  they  are  coupled;  sod  that  there  H 
I  no  solitarj-  \-acuuni,  not  encl<«fied  in  a  body.  But  if  there  be 
'  no  vacuum  nntounting  to  a  solution  of  continuity  in  the  Bystem, 
yet  as  there  is  found  so  great  a  diversity  of  bodies  in  the  ports 
and  rrgioDs  of  tlte  iiyntem  that  they  seem  to  belong  as  tt  were 
todiflercnt  oalions  and  ooutitriei*^  there  arises  a  aecoud  ([aestitto, 
which  relates  to  the  conoexiitD  of  the  system  ;  this  is,  whetAt 
the  pure  ether  he  one  perjietuai  and  cautinHou*  Jiuid,  or  cemlst  > 
many  cuHtiyuuus  to  one  tutotherf  Now  it  is  not  for  mc  to  rctiuv 
about  words,  but  by  a  contiguous  body  I  underdtajid  a  body 
which  licd  on  another  wit)i»ut  mixing  with  it.  I  do  uot  mean 
however  a  Mri«s  of  hard  rigid  floor*,  like  the  stories  of  a  lioui!c»  h 
mch  fu  the  vulg->r  astronomers  imagine,  but  such  »  euccc&si^ia' 
as  fluids  admit  of,  aa  when  water  Itait^  on  quicksilver,  oil  on 
water,  air  on  oil.  For  no  one  can  doubt  but  iliat  in  that  im- 
inenw  tract  of  pure  other  there  arc  wonderful  ditlerences  a«  to 
density  and  rarity  and  manr  other  things  ;  but  npoo  eitheri 
supIHH<rtinD  (that  is,  whether  you  a^ume  continuity  o 
tiguity)  tliis  may  be  the  caw.     For  it  i*  oerlaiu  that  c 
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tlie  eea  the  watur  at  the  top  and  tlie  water  at  the  bottom  are 
not  of  the  snmc  consistency  and  taste;  while  in  the  air,  there 
U  a  very  greut  difTurvut'e  l>(!twceu  the  air  contiguous  to  the 
earth  ttud  iliu  uppir  :iir;  and  ^el  the  fluidity  U  uue  and  entire 
and  uniatcrruplvd.  The  <jucstiou  therefore  ia  brought  to  thl^, 
wkether  tfic  differences  in  the  tract  ofjiure  air  tjiaiKHote  ttiemselccs 
yraduallij  and  tcUh  a  continuous Jlow ;  or  tchfUur  Uutf  take  place 
ut  certain  diainffuiskable  fimils,  where  the  bodies  wiiich  cannot 
to  each  other ;  as  with  us  air  lii-f  oh  teater.  For 
simple  observer  the  whole  of  that  |>ure  and  clcnr 
body  in  which  the  globe*  of  the  cnrth  and  stars  float  And  liMtig 
ns  in  an  imtiicntic  i»e»,  and  which  ia  infiuitcly  ^renter  both  in 
quantity  nnd  the  »piic«  which  it  occujfiuii  than  tlic  gU>bc8 
between  which  it  \»  intei  posed,  seems  to  be  a  thing  undivided 
and  co(n|)lct«ly  uuitod.  But  tu  a  deeper  ^e-ireher  of  uatiu^ 
it  will  plaiuly  appear  lliat  nature  id  aceuslonied  to  proceed  for 
some  diatiUicc  bv  digrrrM,  and  ihrn  suddenly  by  jumps,  HiiJ  to 
take  tlicse  pri)cc.sH.'!>  in  turn.  Olherivisc,  if  a  ninn  examine  it 
well,  no  structure  of  tliliigs  or  orgnoiu  figure  could  be  furniecl, 
if  llic  proceeding  were  always  by  imiterccptiblc  dL*grci;s.  There- 
fore this  gradual  proi^re^  may  do  for  the  epace^  between  tlie 
vroridfl,  but  not  for  the  world,  the  c^inslruction  of  which 
requires  that  things  \cr\  disbiuiilar  be  ecparatctl  one  from  tho 
other,  and  yet  brought  intoup|iroxiniatioa  Thui:i  aipMiccecdd 
to  and  lotichcii  earth  nnd  water,  n  body  very  difterent  froniihoin, 
nnd  yet  plneed  in  iniiuediule  proximity ;  not  fir«il  mud,  then 
vapour  or  uiirt,  and  then  pure  air;  but  air  ut  once,  witliout  atiy 
tiling  bvtwevD.  But  in  air  nnd  ether  (for  1  put  the  two  toge- 
tlicr)  the  moiil  remarkable  and  radical  tlivision  of  all  may  be 
derived  from  a  greater  or  le^i^  rtuecepliblity  of  thealarry  naluie. 
Between  tlic  ghibe  nf  the  earlh  then  aud  the  suuimlisot'hcavi-n 
there  aecm  to  be  generally  three  regiouB  especially  remarkable ; 
namely,  the  tract  of  the  air»  tlie  tract  of  tlie  planetary  heaven, 
ami  the  tract  of  the  ntarry  heaven.  Now  in  the  htwi-sl  of  theBe 
tracts,  tlie  starry  nature  is  not  eoneietcnt;  in  the  middle  it  10 
consistent,  but  gitlliere  into  e«{:<arate  globes;  in  the  bif^hest 
it  diifu^CA  itjtclf  among  a  great  number  of  globi'S,  till  at  t}io 
summits  tlicrcof  it  seems  to  pn^  aa  it  were  into  the  perfect 
empyrean.  But  in  the  meantime  I  must  not  forget  what.  I 
■aid  just  now,  tluit  nature  is  acciutomcd  to  adupl  the  gi'adunl 
nnd  the  sudden  proec»«  by  tuni«,  ^o  thai  the  confines  of  llic 
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first  FPgiDO  uxnmantaile  with  lli«  Mcoad,  aocl  llw  eecond  wi 
(be  third.  For  both  in  ihe  higher  air,  when  the  ur  hai  begua 
to  be  cleiired  from  the  entaoauoiu  of  the  earth  and  to  he  more 
rarefied  by  the  cnuumtkms  of  the  heaTeoA,  fiaiae  tries  and 
cadcavouTi  to  be  caaeistcnt;  lu  we  «6e  in  the  lower  cumct«, 
whidi  are  of  a  middle  nature  between  the  eliuT>'  nature  in  con- 
aiateDce  and  in  eTaneacenoe  ;  and  again  in  the  neighbourhood  uf 
the  aoD  fit  may  be)  where  the  bcnren  seems  to  become  starrj, 
and  to  bcpn  to  pass  into  the  nature  of  the  starry  hca%-CQ. 
For  it  may  be  that  tbow  spotd  which  ha^e  b«eo  diacuvered  m 
the  sun,  certainly  by  fnithful  and  diligent  observatiuD,  are  a 
kind  of  ruJiinciild  uf  dtarry  matter;  whereas  in  the  hmven  tif 
Jupiter  absolute  and  perfect  etang  are  dteeerQible,  though  too 
nnall  to  be  «ecn  wilhoiit  the  aid  uf  tele«ro[>ca ;  and  again  in 
the  eummits  of  the  starry  heaven  it  seems  from  the  innumera- 
ble sparUings  of  the  ether  between  the  narabered  stars  (for 
which  other  causca  Imid  eaough  are  usually  given)  that  tlw 
etarry  nature  ia  more  i)ifliia<rd  and  continuous.  Of  these  tbinga 
however  I  will  speak  fui  tker  in  the  qucsliocs  which  1  »lisll  pre- 
DCDlly  propose  about  tlie  eubatance  of  the  stars  and  the  intci^ 
ateUar  heaven.  Yot  the  tbioga  which  I  have  ju^t  stid  rchito 
only  to  connexion  of  syatcm.  There  remains  ihc  ttfth  q[uee- 
tioo,  eaneervini}  th"  e^hcation  of  tk*  parti  of  the  Kffttfin,  or  th4 
enter  of  the  hear^na.  Ami  whether  it  be  n^umed  that  there  is 
DO  syetrm,  but  that  the  globes  nre  fciillcred,  or  that  there  ta 
a  syaEeni,  of  which  the  sun  ii^  the  centre;  or  oveu  though 
aAtrooomerH  luok  lor  ^onic  uew  system;  yet  there  still  rcmaiua 
tlie  iu<iu!r}',  «r/iicA  flatlet  is  nearer  to  anoOier  jilanet,  or  further 
tiff;  and  in  iilcc  manner  tckSch  planet  U  more  or  fen  eioitnatrd 
from  Da  earth  or  from  the  sun.  Xow  if  the  ancient  syatetu  be 
received,  there  aecnia  to  be  no  reneon  why  wc  ehould  insist 
much  upon  a  new  inquiry  concoming  tlie  f>nir  tiuj^icrior  lumvcna, 
namely,  the  heavens  of  the  Bxed  aXats,  of  Saturn,  of  Jupiter, 
and  of  Mars.  For  with  respect  to  their  jiositiun  and  order 
the  conifcnt  of  ages  ia  agreed,  and  there  ia  no  contrary  pheno- 
menon ;  ilic  calculationa  of  their  motions  nlao  (whence  u 
derived  the  chief  proiif  of  (he  height*  of  the  heavwis)  are 
ai^n'eable,  and  present  no  dillieully.  But  with  regard  to  the 
Sun,  VenuB,  Morcurj*,  and  the  Moon,  neeording  to  the  old 
^y»lell1,  the  ancient*  were  in  doid)t;  and  among  tlic  nindonut 
WHO  there  la  a  qucvtiun  with  regunl   (u  Venim  and  Heicury 


I 


"OESCRIPTIO  0I.OBI  INTEI.LECTUAI.IS.'*  5^3 

'whicli  of  tlicm  U  «u|K:rior.  For  in  favour  of  V«nus  bein'; 
eui^rior,  (}icru  u  the  reason  tliat  i^hc  mures  eouicwbat  elotvcr; 
and  iu  favuur  vf  Mercury,  tbat  h«  u  6xcd  at  a  h&s  dislARca 
from  the  hud,  whence  out  uiiglit  ae«crt  that  he  ought  to  bo 
]ilacc<l  next  to  the  sun,  liut  with  rcgani  to  the  tuuotii  no 
tiiie  bu8  ever  dotibteil  that  «hc  U  placed  neurost  to  the  eartli, 
thuiigh  tht>rti  are  various  opiniuiis  nbout  her  aiiproximntioti 
to  the  8un.  Nor  should  nny  one  who  U  wriously  considering 
the  subject  let  another  kind  of  qiiestiou  escape  Iiiiu,  pei'tainiii^ 
to  the  eonslilutioii  uf  the  fydlcm  ;  that  vi,  tchether  one  planrt 
tomelimeg  goes  above  another  aud  somtti'mcs  again  comes  Lrlow ; 
a.  thing  which  seems  to  be  proved  with  regard  to  Venus  by 
eoine  toleruhly  diligent  dtnionstralioru*,  that  shi:  is  found  some- 
times above  and  comctinica  bcluw  the  eun.     It  is  a  rcry  tit  in- 

■  quiry  »Is<i,  trkether  the  apotfee  of  the  lutcrr  ylanet  iforrt  not  cut  the 
pcritjet  of  the  hiifher  and  enter  Us  buunduricr.  There  remiiiiui 
the  laai  question,  conetrninff  the  ftotitiurt  vf  the  fiartt  of  the 

I  iyttfm;  that  t«,  lehtlher  tktre  be  many  different  centret  in  the 
ty/lem,  aud  as  it  itere  many  dance*  ;  e^pceiidly  A8  not  only  t)lQ 
earlh  is  eet  down  ni^  the  centre  of  ihc  jin'mum  mobile,  and  iho 
BUD  (uecurdiiig  to  Tyeho)  of  ihe  teeuudvm  mobile;  but  Jiipilcr 
likewise  is  su|»[i(wed  by  Galileo  tn  be  the  centre  of  tba-o 
smaller  and  recently  discovered  wuiidt-ror*.  Such  then  aro 
lhe»e  five  ciuestions,  which  seem  fit  to  be  propoa^  concerning 
the  ■ystem  itself,  namely,  h  there  a  system  f  ichot  it  the  centre 
^it9  what  theile/tth?  tchat  the  couucxionf  and  what  the  order 
of  the  position  of  the  part*? 

Ar  fur  tlic  i-strcmitie»t  r>f  the  Iiravrn  ami  iho  empyrean,  I  do 
not  draw  up  any  pro|)OHitioii8  or  queatlons  concerning  thcui. 
For  tltcre  is  uu  history  of  these  thiugs  uor  an;r  pbcuouicuou 
extent.  And  therefore  what  can  be  known  about  tlicw  can 
only  bo  known  by  cunscquonce,  and  not  at  nil  by  induction. 
Fur  uueb  inquiry  honevcr  tlivrc  wilt  come  a  fit  time,  and  a  |>lan 
nnd  method.  Itut  with  rcgnrrl  to  the  inimaterintc  heiiventj  and 
e]KLCe«,  wc  must  rest  entirely  ujK>tL  religion,  mid  leave  them  tu 
it.  For  U8  for  what  the  I'lntonists  and  of  lalu  Valrieiu*  (by 
way  of  giving  tJieir  philoMipliy  a  diviner  character)  have  alleged, 
not  without  euperatition,  arrogance,  and  some  disorder  of  mind, 
and  in  u  word,  wilh  too  nitich  pa-aumption  and  do  fruit,  lIKe 

Lthe  images  aud  divanis  of  Valenlinus;  I  regard  all  Midi  thiD};a 
as  idle  fancicif.     For  an  a|iothcoc<ie  of  \fv\\y,  like  iliat  of  the 
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Kiiipcror  CluuilIuB,  id  a  Uiing  not  to  be  enilured ;  and  mntl 
iiiiBchievoua  it  i8,UHl  a  very  pe.it  nnd  dcslructinD  of  the  under- 
vtaoiliiig,  for  vanity  to  be  uiaUe  no  object  of  veuei'attua. 


CHAP.  Vil. 


Thnt  fallow  Qiiettum*  coitcmiinr;  thr  tubitance  oftteavenJtf  btxUet; 
tuimrli/,  tvhnt  in  tito  Fuli^tancv  nl'  hcuvi-nlj  bwliea  gCDcrallr 
as  coiiipnreil  with  Aiihhinarv  btxUe*:  wtul  is  tliv  siibstAjice  of 
tlie  iiitvrstvlliir  ttLier  &:;»  C(>mpai-«<l  witJ)  the  hvdy  of  a  Htor; 
what  18  tho  substnnco  of  the  RUrR  as  compareil  with  oao 
aiKtthor,  witb  «ur  lire,  mid  in  tli«ir  own  uiiturc ;  what  is 
the  subatance  of  tho  M'ltiiy  \V>\y,  niitl  the  blitck  6[H>t«  in  ths 
antarctic  hcniisphti-o  ?  T/tru  i*  propourd  iJu  ^nt  qurttion, 
\»  ikiK'Xti  «  hcl«ri>B«?in'ily  bctwci-u  celuslittl  and  sublunary 
bodice*  and  of  wbiit  nature  ta&y  it  be? 

IIaving  finidhed  the  ([ueictions  concerning  Oie  ejatein,  we  must 
proceed  to  tboec  concerning  the  siihsuncc  of  the  heavenly 
budics.  Fur  the  )n>iuiry  conccrni ii<;  fubj^lance  oflhc  heavenly 
bodies,  and  the  cauwa  of  tbeir  tuolion*  beluiig»  priiici[n]ly  lo 
]»liiI(i»o]>hy ;  the  inquiry  conoemin;;  the  niotiuii  il^ctf  and  tJie 
^iiccidviilft  thereof,  to  astronoray  ;  the  inquiry  concerning  their 
influence  and  power,  to  botlu  Aow  it  ought  to  have  been  so 
nrrnn;;cd  between  outronomy  and  philoRophy,  that  astronomy 
liliuuld  prefer  tluisc  liypothejiea  iihich  are  nioi^  convcnientjiir 
coiupcndioue  caleutatious ;  philosophy  tliose  whiebebiuo  ncaoist 
to  the  truth  of  nature.  And  further,  tliat  whiHTllieTyiiothews 
liilopti^d  by  astrnncmy  for  convcuience  .shnuhl  by  no  means 
]>rt*judice  the  truth  of  the  thing,  the  judgments  of  pbiloeoj^y 
ill  their  turn  should  be  euch  m  are  pcrfvctly  retoucileablc 
with  the  phenomena  of  astronomy.  Hut  now  it  comes  to  pa^g 
vontrariwine,  lliul  the  lictiont)  of  at<trunoniy  bnve  been  introduced 
into  pluWi>]>)iy  and  corru[>ted  it ;  while  tlic  tt[>cculiitii>nB  nf 
philofopbeia  nbout  the  celestial  bodies  pleaee  none  but  theiu- 
sclvcs,  nnd  abno$t  forsukc  astroootny,  looking  at  the  celestial 
rogioni)  in  giMierol,  but  not  at  nil  addressing  ihem^civcd  to  par- 
ticular phenomena  and  their  cause^i.  Therefore  ^iicc  botli 
KioncM  (as  now  practiced)  are  flight  nnd  superficial,  we  must 
pintil  nur  fouling  deeper;  and  treat  these  two,  whirh  by  n-iiwjn 
at'thv  niirrownesi)  of  uienV  vWwb  gin&  v^w.  ycsj^vWc  nt'  ^H-ofvswrB 
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liAve  been  for  no  many  l^;c■H  ecpnrulcd,  oa  niic  and  itic  euiiio 
tiling,  and  ninkin^  up  together  one  bndj  of  science.  Tliu  Bret 
question  proposed  thcrefi>re  is,  tckether  the  sulittanct  of  the 
heacenit/  hodict  ia  different  (n  fund  from  the  rvbttoHce  <>f  those 
behw  f  For  Aristotle's  t«incrity  and  cavilling  lia«  bcgott«-n 
for  lis  II  fnnUutiR  heaven,  ooinpnsed  of  a  6fth  essence,  frco  from 
chnnge,  and  free  likcvriiie  from  ti«at.'  Now  to  ttny  nothing  nt 
[ircsfnt  about  the  four  clciuents,  which  this  fifth  csecncu  #np- 
pnees,  it  wa«  certainly  an  act  of  great  boldne#<  to  dtatroy  alto- 
gether the  relationship  between  tlie  elementar}',  an  tliey  call 
ihem,  and  the  celej^tial  bodieit;  seeing  two  of  the  elements, 
namely  air  and  fire,  agree  w  well  with  the  star*  and  oilier ;  only 
that  it  was  bte  way  to  uhiisc  liis  wit,  and  make  diBicultiea  tor 
himHcir,  and  prefer  those  thinga  which  were  more  obecure. 
Yet  there  is  du  doubt  that  the  regions  aljove  and  below  tltc 
moon,  together  with  the  bodlca  contained  iu  the  same  space, 
difl'er  in  many  imixirtant  points;  but  then  again  there  is  as 
little  doubt  that  the  bodies  of  both  regions  have  many  commoa 
inclinations,  piusions,  nnd  motions;  ?o  that,  with  dnc  regard 
to  the  unity  of  nature,  we  should  rather  distinguish  llicw 
than  separate  them.  But  aa  for  that  point  of  heterogeneity, 
thnt  the  heavenly  btxlies  shimld  be  supposed  eternfti,  the 
inferior  corruptible ;  the  opiulou  seems  to  fail  both  ways,  for 
neither  docA  such  eternity  as  they  feign  belong  to  the  Iieaven, 
nor  Hiich  mutability  to  the  earth.  For  with  respect  to  tht; 
earth,  if  the  matter  be  truly  conHidcrcd,  judgment  is  not  to  bo 
made  from  the  things  which  arc  visible  to  us.  since  among  the 
bodies  seen  by  man'a  eye  there  is  none  that  has  been  diniii- 
t^rred  or  cast  up  from  a  depth  of  above  three  miles  at  the 
most,  which  is  as  nolliing  compared  with  the  extent  of  the 
whole  terrestrial  globe.  Therefore  there  is  no  reason  for  think-- 
ing  that  the  interior  of  the  earth  ia  not  endowed  with  the  samo 
eternity  aa  the  heaven  il.-<clf.  For  if  the  earth  underwent 
chnngca  in  Ita  inmost  de[itbs,  it  could  not  be  but  that  thtj 
Con9C([UcncC8  of  those  changes  would  produce,  even  in  this 
region  where  we  tread,  greater  accidents  than  we  see  take  place. 
For  of  the  changes  visible  to  us  here  towards  the  surface  of  the 
earth,  there  a]>]ieant  almost  always  some  manifest  cause  sent 
from  above,  due  to  the  state  of  the  atmosphere*  to  raius,  bcuta. 
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and  the  like ;  so  that  the  earth  itnHC,  of  it«  own  proper  foi 
doea  not  seem  to  cnu^tc  nny  consiilernble  ohnngc.  And  if 
be  graiited  (whicti  ccrluiiily  in  probable)  ihnt  tlic  curth  it«c: 
also,  as  well  a;^  tliu  hcuveiily  huilioit,  acta  u|H)1]  Uig  rt-gioos  of 
tlie  ftir,  either  b;  exlmliitg  cold,  or  by  emitting  winds,  or  the 
like;  yet  all  t1iat  vnnely  nmy  be  referred  to  the  ]Kirl8  of  the 
earth  cloae  at  huiid,  iu  which  uo  tuuu  id  hU  suusea  would  deny 
that  very  many  chiingeit  and  alti-rations  take  place.  It  must 
ccrt^iiuly  be  coufe^scd  tbut  of  all  Icrrcf^trial  phenomena,  those 
-which  pcnctnite  deepest,  into  the  earth  are  enrllKiu»ke«  aod 
thingfl  of  that  sort,  oa  eruptions  of  water,  vomittngM  of  flames, 
yawDingK  mid  rents  of  the  earth,  and  the  like ;  yet  eren  these 
eoem  to  nee  fn>m  no  grciit  dis'.aucc,  eccinc;  most  of  them 
occupy  only  a  limall  epace  iu  the  eurfacc  of  the  citrth.  For  the 
wider  the  space  nn  earthquake  or  anything  of  tliat  kind  extends 
on  the  surface  of  the  earth,  the  deeper  must  wc  iiiippoae  its 
rooto  and  tsourcett  to  penetrate  into  the  interior;  and  the  nar- 
rower iJie  \eea  deep.  And  if  it  be  said  that  there  ure  some- 
tiiueo  earthquakes  wlii<h  «1mke  vast  and  extensive  diatrictii  of 
country.M)  no  d^iubt  it  in.  But  tliese  certainty  hnppcn  eeldom, 
and  are  to  be  numbered  among  the  greater  aoctdeata;  and 
nwy  be  compared  therefore  with  rlie  higher  ohucIk,  which  are 
also  iiiicitniiiion.  For  I  aia  not  attempting  to  prove  siuiply 
■liat  the  earth  i«  eternal,  but  only  (ae  X  eaid  at  fir^t)  (hat 
Itrtween  heaven  and  earth,  as  regimls  cuut<tancy  and  change, 
flirre  is  not  tnncli  ditfcrcncc.  i^^eirhcr  u  it  worth  while  to 
reiieon  of  eternity  from  the  principles  of  motion ;  for  aa  circular 
luiition  niav  be  without  liniiu,  so  may  reat ;  and  tliecont^i^tency 
uf  den»e  Lodieit  in  the  ]>tnce  aud  great  eongregiiliun  of  tlieir 
onnoatuniU  is  not  lera  susecptihle  of  etirnily  than  the  rotation 
of  nirc  bodies;  seeing  that  the  partit  of  both  when  scpumted 
frnni  the  rest  move  iu  a  (-Iraiglit  line.  That  the  interior  of  ihc 
earth  is  not  more  eubjccl  to  corruption  than  tlic  heaven  it^lf, 
may  be  inferred  aUo  from  this,  that  wa^le  cwnmonly  tnkes 
place  where  there  are  nicnus  of  eujiply.  Now  as  minB  and 
thiugis  falling  from  above,  which  renew  the  surface  of  the  earth, 
cnnnot  penetrate  far  into  the  interior,  which  ucvertheleu 
remnins  uudiminiehcd  in  bulk  and  ((oanlity,  it  muet  be 
•luthing  is  lost,  ainee  there  is  notliing  to  take  ite  place.  X«iUitI, 
the  mutability  wbieh  in  diocovercd  in  the  exterior  of  the  ear 
neeiiifi  Itself  to  bo  by  accvlcivl.     Fut  that  auiall  tueruf^tati 
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which  sccin;^  to  extend  a  few  miles  donrnwAi'iIa  (wiiliin  which 
those  noble  ncirkMhups  aut]  f»bnCH  of  ptantii  iind  minei-al^  ure 
enclu'CiI)  wfuuli!  dCiirce  rvci'iTe  any  variety,  iniicli  leas  »uch 
beautirul  ami  ebibomtc  CDutrlvauc««,  unless  that  part  of  tho 
earth  vere  acted  upon  and  pcrpctuuUir  slimulntcd  hy  the 
heavenly  hodtee.  And  iT  any  one  think  that  the  hput  and 
active  pi>wcr  of  the  8un  imd  jHaiveoly  bodies  can  strike  through 
thf;  thicknc»fl  of  Ihc  whole  curth,  he  may  be  regarded  as  8ui>cr> 
etitiuus  aiid  fanatical ;  eeciog  it  is  very  evident  by  hon-  ^uall 
an  ohittacla  they  tnay  be  repelled  and  rc«ti-aiacd.  80  much 
IJicn  for  the  constancy  of  the  earth ;  wc  mudt  now  ioquiro  coa- 
ccmiag  the  mutability  of  the  hcuvone. 

First  lltcn  we  are  nut  t«)  infor  that  change!)  in  the  heavens  do 
not  take  place  bccflutte  they  are  not  visible  to  u^  For  the 
sight  IB  ditiubtcd  bulb  by  distance  of  place,  and  by  excciut  nr 
deficiency  of  light,  and  by  the  Gnenetts  or  enudlnenn  of  the 
body ;  and  if  a  man  were  to  look  frr>m  the  moon  he  would 
uot  be  able  to  see  the  changes  which  take  place  here  with  us 
on  the  surface  of  the  carlh,  such  as  iauudutionji,  carlli<iiiakef), 
buildinf;8,  dtruciurca,  and  the  like;  which  would  not  &ltow  bo 
big  aa  little  stniw^  at  80  great  a  diDtiuce.  Hot  from  the  fact 
that  the  intcr^telliir  heaven  is  transparent,  and  in  clear  iiigbtd 
the  stars  arc  seen  the  mme  in  number  and  a]i|iearunRc,  can  iv 
man  conclude  that  the  whole  body  of  ctlier  is  clear,  pure,  and 
inimulablo.  Forwekaow  that  thonirbclow  admits  i[inuiii<>rablo 
vnrietiee  of  heat,  cold,  odounr,  and  all  kiiidi)  of  mixture  with  tbio 
finer  vnpoun,  and  does  not  thereby  lose  its  trnnspureucy ;  in 
like  manner  therefore  we  mugt  not  trust  to  the  face  nr  appear- 
ance of  the  heaven.  For  if  tliojie  great  maA»cs  of  douds  which 
sometimes  obscure  (he  hcaTen.and  by  rcnAon  of  their  proximity 
to  our  view  take  away  from  us  the  light  of  the  »u»  and  slam, 
were  hung  iu  Uic  higher  juirtit  uf  the  heaven,  they  would  no 
way  alter  the  face  of  a  clear  sky ;  since  they  woukl  neither  bo 
visible  themselves  by  reason  uf  the  dietance,  nor  would  ihoy  at 
all  cciii>se  tlie  eiare,  by  rea^ton  of  the  8uiallne.-«  of  their  IkmIIcs, 
in  re8i}cct  to  the  magnitude  of  the  stare.  Nay  the  body  of 
the  uioon  itHolf,  except  in  Die  part  which  tiie  light  strike-^, 
d[ie;s  not  e.hange  the  appenrani'e  of  the  tky;  Btt  that,  if  tJiat 
light  were  absent,  so  grent  a  body  as  tint  would  he  alt^igvther 
iin perceptible  to  uk.  On  the  other  bund  it  U  quilv  plain  fn>tit 
the  iiiassea  of  bjdies  which  by  tbcit  \iv\\i.  ^u4  TOtt.'«;.\\\^A'ia  v».-«. 
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overcome  tite  distaDce  of  Hpncei  ami  by  Uie  luniinoiifl  nature 
and  briltiaacy  of  their  m»ttcr  aui  afieot  our  Biglit,  that  won- 
derrul  change»an(]  uniiftu»]np|H.-araiicoadolinppcD  Intlu;  hcavrn. 
Kor  thie  is  shown  in  llio  higher  coineta,  thuee  I  ineAn  which 
hnve  appeared  in  llie  figur«  of  a  star  without  a  tail,  and  are  not 
ooly  proved  from  tlic  doctrine  of  pariilUx  to  be  «ituntod  above 
the  moon,  but  have  likewJBc  hnd  a  certain  and  constant  poei(i(m 
1'Rhi.tive  to  the  fixed  stars,  oiid  k«pt  their  places,  and  not  been 
wanderers;  «uch  ns  our  nge  hns  wilnpssed  more  than  once,  first 
in  Cii«eiopcu,  and  ngain  not  so  long  n^o  in  Ophiucliufi.     And 
as  for  the  notion  that  tlil^  conaLancy  vielbti*  in  comctx  proceeds 
from    their    folhtwing    sinnc   Pliir   (which  was    the  opinion  of 
Aristotle,  who  iifiirnicd  tJiat  there  yma  the  same  relation  bctweca 
a  comet  and  a  ninglc  atnr  as  between  the  uilky  way  and  tJi<fl 
collertion  of  stars,  an  as.<crtioa  false  butb  ways),  tliic  bafi  long    ' 
ago  been    exploded,   not   without  a   cenaure   on    the    wit    of 
Arietotlc,   who    ventured  to  invent  auch  theories   on    dij^lit 
grouod^.'     Neither  doc»  that  change  in  the  celestial  regions 
with  rcgaivl  to  now  stint  hold  with  regard  to  tlioee  etare  only 
whieh  uocm  to  be  of  an  evanescent  nature,  but  Itkcwieo  in 
those  which  remain.     For  in  tlic  cfl»c  of  the  new  star  of  Ilip- 
parchus,  mention  is  mtidc  by  the  ancients  uf  the  appcariuioe  of 
it',  but  no  mention  of  the  diimpitcarancc.     There  iippenrcd  al«o^ 
of  late  n  now  star  in  the  brcn^t  of  Cygnug,  which  bag  no«H 
lasted  for  twelve  whole  years,  having  already  exceeded  tbc  age^ 
(as  it  19  held)  of  a  comet,  without  as  yet  any  diminution  or 
jircpamtion  for  flight.     Nor  again  can  it  be  afTinned  tn  a  faclfl 
witbnut  cxceptiim  that  the  old  stars  suflfcr  no  change  at  all.but^ 
only  thoHu  iliat   have  appeared  uioro  recently ;  in  wliioh  it  la    i 
no  wonder  tliat  a  change  should  take  place,  seeing  their  ^eryw 
gencniliun  and  origin ia  not.  iiiimeinoml.     Foriwiting  aaidc  Uic     i 
fable  of  the  Arcadians  about  the  firdt  appearaoee  of  the  moon* 
which  thoy  as^rt  to  be  younger  than  thcm^clvee^  there  are  not 
wanting  examples  within  trustworthy  memory,  when  the  snn 
on  three  Ftcvcral  oecaBions,  without  celii«c  or  interposition  of. 
oldiids,  the  air  being  eleiir  aud  itorene,  appeannl  for  many  days 
with  an  nllered  visage;  yet  not  aflWtcd  in  the  same  manner 
each  time,  but  once  faint,  and  twice  of  a  reddL^b  brown.     Fc 
Mich  pticnomena  bapiiened  in  ilie  year  t90  for  seventeen  dayi 
and  in  the  timea  of  Justiuiun  fiir  half  a  year,  and  after  lli< 
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dvAtb  of  Julius  CucMir  for  seventl  (lays.  Of  the  Julian  iLurk- 
QC8S  there  ccmaine  that  Dutalilc  testimony  of  Vir^  i  —     » 

nte  elUm  ijxfincin  nii*i*ratiit  Cmure  Romiim,     [^  ^/ra 

Cum  copul  wbnuuriL  niiiduin  htruginc  Icxil,  A  ^  CA^^ 

Impiaijuu  Kterniin  tiEuueruiit  iiecula  noctwRi:' 

The  luirrative  of  Varro,  s  man  moit  learned  in  antiquit/, 
respecting  the  8tar  Venua,  which  is  found  in  Augustine', — 
[inmely,  tJiBt  in  the  time  of  King  Ogygea  she  changed  colour, 
Bize,  and  shape,  —  might  have  buco  of  douhlful  credit,  had  not 
a  like  erent  recurred  in  our  age,  in  the  year  1578,  and  attracted 
much  notice.  For  then  also  throu;;;h  a  whole  year  a  remarkable 
alteration  took  place  ia  the  star  Venus,  wliich  upjiciireil  of  un- 
UBual  magnitude  and  briUiancj,  and  redder  than  Mars  himself, 
and  changed  her  shiipc  several  times,  tecooiing  ftometiiiici!  tri- 
nngidar,  eometimefl  quad  ran  gulnr,  and  e%'en  M:iinetimes  rciuod, 
as  if  her  very  mass  and  »ubstnnce  were  affected.  Again,  that 
old  star  in  the  hip  of  Caiiicula,  which  Aristotle  huvs  iliat  he 
himself  saw  with  somewhat  of  a  tail,  and  that  tail,  especially 
when  cursorily  looked  at,  vibrating,  seeme  now  to  be  changed 
and  to  have  lost  ita  tail ;  since  nothing  nf  the  kind  can  now  in 
our  time  he  detected.'  Besides,  many  changes  of  heavenly 
bodies,  especially  in  the  smaUer  stars,  may  easily  from  neglect 
nf  observation  pai%<i  unnoticed,  and  he  lost  to  us.  That  these 
things  are  due  to  vapours  and  the  disposition  of  tlie  medium 
vriU  occur  ut  once  to  any  sciolist;  but  changes  which  arc  found 
to  attend  tlic  body  of  any  star  coostaotly,  cquiibly,  aud  for  a 
long  continuasce,  and  to  revolve  along  with  it,  must  be  re- 
garded as  being  in  the  star  it^lf,  or  at  least  in  the  ether  near  it, 
not  in  the  lower  regions  of  the  air  ;  whicli  is  likewise  confirmed 
by  the  fact,  that  such  changes  take  place  siddom,  and  at  long 
intervals;  whereas  those  which  urccaused  in  ihe  air  by  the  inter- 
position of  vapours  take  place  more  frequently.  And  if  any 
man  concludes  from  tlie  order  of  the  heaven  and  the  equability 
of  the  motion  itstdf  tliat  the  heaven  is    immutable ;   taking 
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tliia  ccrtflinty  of  revolutions  and  rcftitutione  fur  si  sure  token  of 
eternity,  inasmuch  m  O0D?lancy  of  niotiou  can  Imnlly  belong 
Co  a  corruptible  aub^lkncc;  lie  »lt<>ulil  look  about  hioi  a  littlp 
more  sttvotiTvly,  find  observe  tlwt  tbid  return  of  things  by 
turns  and  as  tt  were  in  circle  nt  fixed  times,  le  found  even 
witb  U3  here  below  in  gome  thlngn;  most  of  all  in  tbe  tide  of 
tiiv  ocean ;  ivlille  tbose  emaller  difiereiices  wliich  msy  tnke  place 
in  tlie  heavenii  bulh  In  the  rerolutiona  and  restitutions  escape  our 
sight  and  reckoniug.  \o  more  Hgain  can  the  circular  motion 
vi  the  heaven  be  taken  a»  a  proof  of  eternity  ;  on  the  ground 
that  circular  motion  has  no  limit',  and  eternal  motion  belongs 
to  eteroal  stih^lance.  For  the  lower  comets  thai  nre  situntetl 
below  the  moon  n^vulvc  likuwitie,  and  ilml  nf  th«lr  own  force; 
unless  you  bad  rather  believe  the  ficliunof  their  bcin^  attaclicd 
to  a  star.  And  iiapuredly  if  we  argue  vf  the  etcruitv  of  the 
hcaveoly  bodies  from  their  circular  motion,  we  muet  ajiply  the 
Ai^ument  to  the  whole  bcavcn,  and  not  to  parts  of  it ;  for  wc 
know  that  tlie  air,  sea,  earth,  though  ct<Tiial  in  their  mnaaen, 
arc  perishable  in  their  part».  Bui  it  uiny  rather  be  said,  coo- 
traritviee,  that  lliid  nrgumout  from  the  motion  of  rotation  does 
not  tell  iu  favour  of  the  eternity  of  the  heaven;  because  this 
motion  itself  is  not  perfect  in  the  heaven,  and  does  not  resrore 
ibielf  exactly  in  a  pure  and  perfect  circle,  but  with  deviations, 
curves,  and  spirals.  If  again  a  man  retort  upon  me  that  nhich 
I  said  concerning  the  earth  (namely,  that  tbe  changes  which 
take  place  in  it  huppcn  by  nccideol,  because  the  earth  is  aetetl 
on  by  the  heaven),  and  assert  that  the  caac  of  the  heaven  is 
different,  seeing  that  the  heaven  cannot  in  any  way  be  acted 
upon  in  its  turn  by  the  earth,  inasmuch  as  all  cmaoutlon  fnmi 
the  earth  stops  on  this  side  of  the  heaven,  and  therefore  it  is 
probable  that  the  beavcn,  being  set  apart  beyond  the  reach  of 
any  hostile  force,  is  susceptible  of  eternity,  not  being  disturbed 
or  sbokon  by  an  op[>osite  nature;  his  objection  i«  not  to  be 
despised.  Fur  I  hitvc  no  respect  for  the  simple  notion  of 
Thalcs,  who  thought  tliat  the  celcKtial  firca  fed  on  the  clariBed 
vagiours  of  the  earth  and  ocean,  and  were  thence  nourished  and 
repaired";  (whereas  tliese  vapours  fall  hack  agitin  in  almost 
the  same  (^uaulily  as  they  row,  and  are  f;ir  from  being  cnougl 
to  refresh  both  the  earth  and  the  celestial  globes,  nor  can  th< 
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•tall  mount  go  liigli:)  but  yet  aJmliring  lliut  lliesv  omlcriatR 
eauuiatloDa  of  the  earth  ^tap  tar  below  tlic  huavcn,  nercrthc- 
less  if  the  enrth  be,  as  Pftviiioiiitles  and  Tele»us  suppoFterl,  the 
origiiiul  source  of  cold,  it  ie  not  (-aey  to  niir  for  certniii  lo  what 
height  ibis  nppontle  ntid  rival  power  to  the  heaven  may  in- 
sinuate  it«elf  by  seriea  and  succcsaion  ;  eepeclally  as  rare  bodie« 
imbibe  the  nature  and  iiupresaion  of  heatand  cold,  and  transmit 
it  to  a  great  distance.  Grant  however  that  the  heaven  ia  not 
acted  upon  by  the  earth,  why  may  not  celestial  bodice  bo 
affected  at]d  changed  one  by  another, —  the  sun  by  the  stars, 
the  stars  b^  the  *nn,  the  pinncta  by  both,  and  nil  by  the 
ambient  ether,  eepecially  at  the  borders  of  their  globes?  Then 
again  the  npinion  of  the  eternity  of  the  heaven  derives  much 
apparent  strength  from  the  very  machinery  and  conHtriiction 
of  the  heaven,  about  which  astronomers  have  tukcn  eucb  pniiis. 
For  great  provipion  seems  to  be  mailo  thereby  to  exempt  the 
celestial  bodies  from  all  change  besides  simple  rotation,  and 
leave  them  in  other  respects  at  reat  and  without  perturbation. 
Therefore  they  have  niipposcd  the  bndies  of  the  Htars  to  be 
fixed  in  tbeir  orba,  as  if  they  were  nailed ;  while  to  each  of 
tlieir  declinations,  elevations,  deprcsBlonp,  and  ftinuoua  move- 
inentfl  they  have  ai^igned  eo  many  perfect  circles  of  suitable 
width  ;  carefully  turning  and  pmnothing  both  the  concave  and 
the  convex  partAof  tho^ie  circles,  ao  as  to  leave  no  prominence 
or  roughness,  but  that  one  may  fit  into  another,  and,  being  by 
reason  of  the  pMisb  at  once  exactly  contigudtm  and  free  to 
alide  eiuiily,  may  move  quietly  nnd  happily  ;  which  unmortal 
contrivance  roiiioveBall  violence  and  perturbation,  the  insepar- 
able furerunncm  of  eorrupiion.  For  certainly  if  such  great 
bodies  as  the  globes  of  Mars  are  do  pass  through  ether,  and 
yet  do  not  always  travel  through  thp  same  parts  of  it,  but 
through  part*  and  trae:'*  very  different,  sometimes  invading 
the  higher  regions,  BOinetimcs  descending  to  the  lower,  some- 
times tuniin;;  to  the  south,  sometimes  to  the  north,  there  is 
danger  no  doubt  of  very  many  imprcasionH.  cnncii^^ious,  reci- 
procations, and  fluctuations  in  the  heaven,  and  that  hence  may 
enene  condensations  and  rarefartiona  of  bodic,  which  may 
procure  and  prepare  the  way  to  generation!  nnd  alterations. 
Dut  since  it  will  clearly  ap|K*ar  Irom  pbyaical  reasons,  and  withal  f 
from  the  phenomena  ihemselveii,  that  thi8  lit»t  ie  really  Cbc  Cms.'^  \ 
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and  iLosG  figntetittf  of  lutrunuincra  of  wliich  I  ^iiokc  are,  m  mt 
man  of  aouod  judgment  will  ecv,  men  inockcrica  of  nalare, 
without  any  r««lity  in  them;  it  U  but  reiuonable  tJiat  the 
opinion  of  the  eternity  of  the  heaven,  conoected  as  it  10  with 
them,  ehoald  undergo  the  snmc  judgment  And  if  objecticm 
be  here  madp  on  religious  irrouodd,  I  ani>wer  that  it  it  unly 
hea,ttien  arrugaove  that  attributes  thi^  eternity  to  ibe  beaveo 
alone ;  sacred  writ  aligns  eternity  to  earth  and  heaven  alike. 
For  vre  read  not  only  tliat ''  tlw  Sun  and  Moon  are  eternal  and 
faithful  witucasea  in  the  lieaveii,"  but  also  that  '*  Ut-ueratiuu^ 
come  and  go,  but  the  Earth  remaineth  for  ever."  '  And  for  tbr 
transitory  and  peri^liabte  nature  of  both,  we  find  it  ooDcIud«d 
in  one  oraclu,  '*  Heaven  and  earth  shall  |iat>8  avrny,  but  the 
Word  of  the  Lord  ehidl  not  pstw  avray."'  Again,  if  it  be  still 
urged  that  for  all  thid  it  must  be  admitted  that  there  are 
inoomerablo  changes  in  the  eurface  of  the  earth  and  the 
parts  next  to  it,  whereas  it  is  not  so  io  the  heaven ;  I 
reply  that  in  the  first  place  I  do  not  maintain  them  to  be  in 
all  respects  alike ;  and  yet  fliat  if  we  take  what  ni-c  called  the 
nfrper  and  middle  regions  of  the  air  for  the  surface  or  inner 
covering  of  the  heaven,  «.»  we  take  that  space  with  us  in  which 
animaliJ,  plants,  and  ntineraltf  are  contained,  for  the  surface  nr 
outer  covering  of  the  earth,  various  and  multiform  generatiowi 
are  found  there  likewine.  It  would  seem  therefore  that  alt 
tumult,  conflict,  and  disorder  take  place  only  in  the  confincJi  of 
heaven  and  earth ;  just  as  it  id  in  civil  mutters,  in  n-liich  it 
IB  commonly  found  that  the  border  land  of  two  kingdonia  is 
troubled  by  continual  inroads  and  violence,  while  Ihe  interior 
provinces  of  both  countricii  are  in  tlie  cojoymL-nt  of  luag 
peace,  and  are  not  disturbed  except  by  the  tnorc  scrioua  natB* 
which  happen  rarely.  As  for  that  other  point  of  beleroge- 
neity  in  the  celestial  bodies  {ni  a^^erted  by  Aristotle*),  that 
they  are  not  hot  in  thcn)wlve«  (for  otherwise  the  contl:igra- 
lion  of  HeractitUH  might  entfue),  but  only  the  cause  of  heat  by 
aocident,  tlirough  the  friction  and  diverberntion  of  the  air;  [ 
know  not  what  a  man  can  mean  who  abandons  experience  in 
this  way,  and  that  too  iigainKt  the  consent  of  the  aneientii.  Rut 
it  ia  nothing  new  in  him  to  snntch  Mime  one  thing  from  expe- 
rience, and  straightway  proce«<d  to  tnun{>le  on  nature,  joining 
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pusllUoimity  with  audacity.  Of  this  however  I  ahall  speak 
prcMQtly  upoQ  the  queation,  whether  lfi«  start  art  realjirt$: 
and  more  fully  and  accurately  in  my  precepts  coDCcrning  the 
history  of  Virtues,  where  1  shall  treat  of  the  origina  and  oradlee 
of  Heat  aud  Cold,  a  subject  hitherto  uiiknowo  and  untouched 
by  men.  Let  the  (jueetiun  then  of  the  heterogeneity  of  the 
celestial  bodies  be  propoutuled  in  this  manner ;  for  though  the 
case  calU  perhaps  for  judgment  against  tlte  opinion  of  Aristotle 
without  adjournment,  yet  my  plao  of  proceeding  doM  not 
allow  of  it. 

Another  question  is,  what  it  contained  in  the  ijttfrtletlar 
tpacttf  For  they  arc  cither  empty,  as  Gilbert  thought;  or 
filled  with  a  bi>dy  which  is  to  the  stare  what  air  is  to  flame, — a 
supposition  which  comes  familiarly  to  the  sense  ;  or  filled  with 
A  body  homogeneous  witli  the  stars  themeelve^,  lucid  and 
almost  empyreal,  but  in  a  tesa  degree,  that  is  with  a  light  not 
so  refulgent  and  flatihinf;, — ^  which  seems  to  be  tiic  meaning  of 
the  received  opinion'  that  a  star  is  the  denser  part  of  its 
sphere.  Nor  is  there  any  reason  why  a  lucid  body  should  not 
be  a  transiMireiit  mi>diuni  fur  the  tmnsmi^ion  of  a  fitronger 
light.  For  Telesius  liax  acutely  remarked  lliat  even  Qommon 
air  contnins  Mime  lif^Kt,  uning  lui  an  argument  that  there  art- 
some  animals  which  »<ee  by  night,  (heir  siglit  being  (it  would 
seem)  adapted  to  receive  and  clienJi  this  feeble  light*;  for  that 
it  is  not  credible  thai  tJie  action  of  light  can  take  place  with" 
out  any  light,  or  merely  by  the  internal  light  itaelf  of  the  mual 
0{nrit>  But  we  see  that  flame  itself  is  n  1mn»parcnt  medium  for 
the  tran^misaiun  even  of  the  itpeciee  of  an  ojuique  body,  u  in 
shown  in  the  wick  of  a  candle ;  much  more  of  the  s])ecies  of  an 
intcnecr  light.  Of  flames  likewise  some  are  more  pellucid  than 
olliers.  And  thi«  is  caused  cither  by  the  nature  of  the  lighted 
body  or  tlie  quantity.  For  the  flame  of  tallow  or  wax  is  more 
tutniiioiu  and  (so  to  speak)  more  fiery;  whereas  the  flame  of 
xpiril  of  wine  is  more  opaque,  and  as  it  were  airy,  especially  if  it 
be  in  a  small  quantity,  ro  that  the  flame  does  not  rhicken  iteelf. 
Of  this  I  have  myself  made  trisl.  For  I  took  a  wax  candle 
and  set  it  npri^htln'  a  socket  (^making  use  of  a  metal  one  for 
the  purpose,  tliac  the  b<)dy  nf  the  candle  might  be  prol«cied 
against  the  iiuuie  by  which  it  was  to  be  aurruunded) ;  and  having 
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pluced  tlie  socket  in  a  ])omitgcr  nliL-rt^  tlu'iv  was  a  little  ^irit 
of  wine,   I  ligbied   firsi  the  canille,  and  then    llie    spirit  of 
wine;  when  !t  wax  r&^y  lu  »et  th<!  flume  uf  ihe  caiiill?  ooTB*- 
caling  and  white,  tliroiigh  the  middle  of  the  flame  of  the : 
of  wiDC,  which  wiu  weak  and  inclining  to  tmnH[>arcncy. 
in  like  manner  lucid  hcams  ar«  uRen  eeen  along  the  lieareoT 
emitting  a   mnnifcEt   li;j;ht,  itaJ   vtunderfiiUj    lUuiniunliag  th« 
darkness  of  the  night ;  through  the  boi-dcre  of  which  nci*crthelc«i 
the  atara  are  visihle.     Tliis  hioquality  "howovor  bttwren   the 
iftara  and  intoretellar  ctla-r  i^  not  well  defiiu>d  by  rarity  and 
density ;  OS  if  the  star  were  denser,  tlie  ether  mrcr.     For  in 
gvneral  here  with  us  diuiie  is  a  body  mure  subtle  thaii  aJr, — 
more  expaneive,  I  say,  and  having  less  matter  in  [)roportion  to 
the  space  it  occupies ;  and  it  ui  probable  tliat  ihi.s  h  the  chm 
also  in  tlic  heavens.    But  the  error  i»  ujorc  harsh,  if  they  mean 
tJiat  the  fltar  Is  a  portion  of  the  sphere  fixed  aA  wllJl  a  nail,  ai^^ 
the  ether  that  which  carrier  the  f^tar.     For  this  is  a  fiction.  lili^| 
tliat  series  of  orbe^  ranged  one  above  another  which  is  described. 
For  either  the  body  ol'  star  tmasea  through  the  body  of  the  cltuy^— 
in  it3  cour«<>,  or  cUe  tlie  ether  tlielf  revolver  at  the  same  tiu^H 
^  with  an  equal  motion.     For  if  the  motion  be  not  equal,  in  that 
cB>ie  also  must  the  elar  pa^s  through  the  ether.     Aud  as  for 
tlinl  gtmcturc  of  contiguous  circles,  whereby  the  concave  part     | 
of  the  outer  admits  the  convex  of  tlie  inner,  and  yet  by  reason 
of  the  stnootlniesft  of  both  the  one  does  not  obetrnct  the  other 
in  its  rutatiouM,  Oiough  thej^  are  une(|unl,  —  it  is  not  a  reality  j     ■ 
tl]«  body  of  ether  being  uninterrupted  and  continuous,  a«  thl^| 
of  the  air  is  ;  although,  there  being  so  great  difler«nce  betwe^^^ 
the  two  as  regards  rarity  and  uihcc  thingo,  their  rcgiona  are  for 
convenience  of  explanation  verj'  properly  distinguished.     Let     ' 
this  (|ne»lion  therefore  be  admitted,  lut  I  have  thus  explained  it. 
Next  oonieti  anotlier  question,  mid  that  likewiee  not  a  »imple 
one  ;  concerning  the  eub^tauce  of  the  etore  themiselvcs.     For  it 
is  aekcd  firftt,  lokethrr  ihfre  be  ulher  pMrt  or  masBtt  of  solid  and 
compact  mattrr  betiifet  the  earth   ittflf?     For  it  ie  a  tipcculatit 
soberly  pr(i{Hised  in  a  book  concerning  the  face  in  the  inooul 
orb,  ihnt  it  is   not  probable  thiit  in  Ihe  dinrper^ion  uf  mn1t( 
nature  included  all  conijuict  body  in  the  globe  of  the 
alone,  when  there  is  »o  grvat  an  army  of  globes!  composed  of  : 
^^nd  expansive  matter. '     Hut  Gilbert  carried  the  onmo  idea  so 
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iinnimlenitelv  fm  ( n-heiein  however  he  ha<1  ^ome  of  tlie  uncients 
as  preciiraors,  or  ratlicr  ,'tuidee),  »»  to  assert  lliat  not  only  the 
cartli  aad  luoon,  but  lik<?wipu  many  nllicr  globes,  solid  and 
opaque,  are  Mratltired  anioi  g  tlie  idiining  globca  ihrougliout  the 
expanae  of  heaven.'  Neither  did  bis  opinion  stop  herc>  but 
lie  thought  likewise  that  thoRc  globi-s  which  arc  shining  in 
appearance,  naiiiclvt  the  sun  and  the  brightrtt  Rian,  consisted 
of  a  kind  of  solid  matter,  though  more  splendid  nnd  e<iual; 
confusing  primitive  light  with  luminous  nanttcr,  which  is  re- 
garded aa  its  image  (for  be  thought  that  even  our  sea  throwa 
out  light  of  ita  own  for  a  pro|wrtionnte  distance);  but  he 
ncknowle-lged  no  conglobatiou,  except  in  w>lid  mnttcr;  of 
which  matter  he  held  those  rare  and  fine  bodies  that  tmrround 
it  to  be  a  kind  of  cffltiviu,  nnd  as  it  were  drfpctions;  and 
beyond  them  a  vacuum.  Now  that  the  moon  U  composed  of 
nolid  matter  U  a  thought  which  might  occur  to  the  most 
diligent  and  Hoher  inveiitigator  of  nature.  For  it  reflecta 
light,  it  doe«  not  transmit  light,  it  is  without  any  proper 
light  of  iU  own,  and  it  ia  full  of  inequality ;  which  are  all 
properties  of  ^oUd  bodiea.  For  we  see  that  the  other  itself 
and  the  air,  which  are  rare  bodiea,  receive  tjic  ouu'k  ligliU 
but  do  not  reflect  it;  which  the  mtton  does.  The  sun's  ravs 
are  so  vigorous  that  they  can  [^ncirate  and  paaa  throu, 
very  thick  clouds,  wliich  are  of  a  watery  matter ;  but  they  can 
not  pass  through  the  moon.  The  moon  ilaelt"  in  dome  eclipses 
gives  «onie  degree  of  light,  though  obeciire;  but  in  new  moons 
and  the  quarters  no  tight  at  all  is  vi*ib)e  except  in  the  part 
which  ia  touched  by  the  aun'a  ravf.  Moreover,  though  it  be 
true  that  impure  and  feculent  flame-71  (of  which  kind  of  eub- 
iKance  Empedocles'  thought  the  moon  coasieted)  are  unequal, 
yet  the  inequillticH  have  no  fixed  placea,  but  are  commooly 
movable;  wliercas  the  !ipot«  in  the  moon  are  supposed  to  be 
ooiMtant.  Besides,  it  is  now  ascertained  by  telescopes  that 
these  epota  also  have  their  own  inequalities,  so  that  the  moun 
ie  found  to  be  clearly  of  manifold  conhgunition,  and  that  e«le- 
dography  or  map  of  the  moon,  which  Gilbert  conceived,  socma 
now  by  the  indurtry  of  Galileoand  others  to  be  nearly  attained. 
But  if  it  may  be  that  the  moon  ia  made  of  a  certain  solid  matter, 
OS  being  kindred  to  the  earth,  or  tJie  dregs  of  hoaven  (and  such 
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tUngi  are  talked  of),  we  must  next  inriiire  wbctlier  it  be 

fnlj  one  of  this  kitiiL     For  MerctiT^  'fio  u  auroctioicg  faiaaA  m 

conjanctioa  witli  the   sun,  like  a  spjt  or  little  edipee.      Bat 

tfaoee  duflky  spots  which  are  obaencd  in   the  aataictie  beoi- 

ephere.aDd  which  are   fixed,  like  the  milky  way,  BilggC«t  a 

greater  doubt  coBccming  the  cxistcooc  of  opaque  globea  ia  the 

b^ier  partA  of  the  heaven.     For  that  they  are  eau«cd  bjr  the 

b««Ten  in  those  plaoe*  being  rare  and  as  it  were  perforated,  b 

not  probable ;  beean*  stidi  a  dimimitioti  and  aa  it  were  prin* 

tioo  of  a  viable  objcet  could  not  affect  oar  B^ht  at  ao  gnaC  a 

dislanoe;  nace  the  rest  of  the  body  of  ether  'u>  ii«elf  biTiaible, 

•ad  eaa  only  be  distioguisfaed  by  coopartsoo  with  the  bofisi 

of  atnra.     It  would  perhaps  be  more  prc^nble  to  attribute  tbeae 

blackoewies  to  defect  of  light,  becaus*:  the  elar*  are   fewer  in 

thai  pan  uf  the  heaven,  as  on  the  other  bond  in  the  neighbour- 

hood  of  the  milky  way  they  are  more  crowded ;  ao  that  the  one 

pkee  would  seem  to  be  continuously  litounans,  tike  other  inter- 

tfmtA  with  aliadowft.    For  the  celeetiid  firea  appear  to  be  more 

joined  together  in  the  antarctic  bemif {Jicre  than  in  ours ;  there 

bdag  lii^r  itara  there,  but  not  ao  anay,  and  greater  spaces 

liefewean.     But  the  report  iteclf  eoneeming  thoee  qiots  is  aot 

much  to  be  reli«d  do  ;  at  lea^t  there  has  not  been  eaoogh  diU- 

geoee  used  b  the  obwrration  to  justify  lu  a^  yet  in  drawing 

aaj  conseqnesoes  iherefrooL    A  iact  which  toticfae^  the  presenc 

inquiry  neater  is,  that  there  may  poastbly  be  other  opaqoe  bodiee 

Mattered  through  the  ether,  which  are  »ot  seen  at  alL    For  the 

moon  herself  when  new,  though  the  horn  and  thin  rim  of  tha 

outer  circle,  as  far  as  the  snn*8  cays  touch,  *lrikc  the  a^t,  is  not 

vinble  at  all  in  the  middle  of  the  disc :   that  part  is  not  discin- 

goiahablc  in  appearance  from  the  re«t  of  the  ether ;  and  ibow 

wandering  stars  disoovered  (if  the  report  may  be  trusted)  abnut 

Jnpit«:r  by  Galileo  are  lost  to  oar  eigfat  tn  that  sea  of  ether,  like 

ao  many  amaU  and  innnble  laUads  i  and  in  like  amaner  also 

ihoae  stars  whereof  the  coBeetian  makes  ilie  milky  way,  if  tbey 

were  placed  ea^  apart,  awl  not  aatRmbled  in  a  crowd,  would 

neapc  our  sight  altogether ;  as  likewise  muy  etlwra,  that  in 

dear  aights, espedally  in  winter,  sparkle;  bawdet,  those  nebu- 

kms  stars  or  opemngs  in  /Vsarjte  are  mom  resolved  by  tele- 

aoopee  into  a  mmiber  of  iKuinct  stars  ;  nay.  and  it  seen 

the  very  purest  fountain  of  l^ht  (I  raeaa  the  9aa)f 
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KMue  reanon,  on  the  evidence  of  Uiese  same  tclcM'Opefl,  to  sas- 
the  existence  of  epots,  opucitj,  and  inequalitiefl.     But  if 
Sre  were  no  other  cvidcDcc,  the  fcry  gradalion  of  liglit  luuong 
ihe  celestUI   Btara,  descending  a»  it  doi-a   from   tlie  most  bril- 
liant to  ihoee  which  are  nbeciire  and  tniety,  ie  enouo;h  to  |)rOTo 
that  there  may  likcn-i«e  be  t;lobes  which  are  cunipkti^ly  opaque. 
For  there  eccma  lesa  difference  between  a  nebulous  niid  opuquc 
star  thui  between  the  brightest  etar  and  a  nebulous  one.    Jtut 
our  eight  is  plainly  deceived  and  circumscribod ;  for  whatever 
is  dispersed  io  the  henvcn,  and  has  not  great  maj^nitude  and 
likewise  a  iitroni;  and  vivid  light,  is  concealed  from  Ui*.  nnd  does 
not  alter  the  face  of  the  heaven.     And  let  not  any  unslcilful 
persQn  be  ostoriiahed  if  it  be  m:ide  a  queslion  whether  globea 
of  compact  matter  can  remain    pendulous.      For    both    the 
earth  itself  floats  pendulous  in  the  middle  of  the  surround- 
ing air,  which  m  an  exceedingly  sofl  thing;  and  great  maMea 
of    watery  cloud»   and    ntorca   of  hail    hang   in    the    regions 
of  the  air,  whence  tlicy  are  ratlier  forced  down  than  fall  of 
themselvee,  before  they  begin  to  feel  the  neighbourhood  of  the 
earth.     Excellently  tlierefore  did  Gilbert  remark,  that  hejiry 
bodies  when  removed  to  a  great  distance  from  the  earth  gra* 
dually  loac  tlielr  motion  downwards;  inatunucb  as  that  motion 
rises  from  no  other  appetite  of  bodieii  tlian  that  of  uniting  aud 
collecting  thenwclves  to  the  earth  (which  is  the  mass  of  bodie« 
of  the  same  nature  with  tbcm),  and  is  confined  within  the  orb 
of  its  own  virtue.'    For  as  for  what  is  said  of  motion  to  the 
earth's  centre,  it  would  indeed  be  a  potent  kind  of  Nothing 
that  should  draw  siteh  greitt  things  to  it ;  nor  is  body  ncted  on 
except  by  body.     Therefore  let  thi*  quealiun  concKrning  solid 
and  opnque  globes,  though  new  and  haroh  to  vulgiir  opinions,  be 
admitted;  and  let  there  be  joined  with  it  the  old  tliuiigh  tttlll 
unsettled  question,  which  of  the  tlart  emit  a  jtrimitic*  I'ffht,  and  "y 
from  themstlvti,  and  which  a  tight  drrioedfrom  the  sunf  whereof 
the  one  seem  to  be  consubstantial  with  the  »un,  the  other  with 
ihe  moon.     And  in  ehort,  all  inquiry  concerning  the  difl'erent 
subetance  of  the  stars  aa  compared  one  with  the  other,  which 
appears  to  be  multifarioue,  some  stare  looking  liery,  others  lead- 
coloured,  otlitns  white,  others  brilliant,  others  manifestly  and 
constantly  nebulous,  1  mean  to  be  referred  to  thie  seventh  ques- 
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tioQ.     Another  queiitiDn  is,  are  the  ttais  truejire*  f  ft  questiua 
huwever  which  requires  some  care  to  oiKlerAtaiid  it  rigtiily. 
Fin  it  is  one  thinjE  to  eay,  that  the  stars  arr  true  Jtres;  and 
another  tiling  to  my  that  the  start  (admiftiaff  them  to  be  true 
^/■«)   exert  all'tht  powers  aud  produce  the  same  effects  lahick 
common  Jire  does.     Nor  docs  this  require  m  lo  suppose  some 
notional  or  iioaginary  Rrc,  retaining  the  name  of  fire  without 
it«  properties.     For  our  fire  nl^o,  if  it  vrere  placed  in  the  ether 
ID  such  a  quartity  on  tlie  etiu-:t  arc,  would  perform  different 
operations   to  those  which  it  doca  here  with  us;  seeing  thiugd 
aci^uire  very  different  virtues,  hoth  from  quantity  and  £iroiu 
reUtive  position  or  loc^ition.     For  the  greater  masses,  I  mean 
connatural  bodies  which  are  collected  in  ^uch  quantity  iu>  to  bear 
a  due  proportion  to  the  sum  of  the  universe,  aasurae  oos] 
virtues,  which  arc  not  lo  be  found  in  the  portionn  itf  theni.    Th 
the  oueauj  which  is  the  lari^ost  collcution  of  waters,  ehbi>  and 
flours;  whei'eiu  pools  and  lakes  do  nut.     In  like  niiuiaer  ti^| 
whole  earth  hangs  sHcpemieil;  a  piece  of  e^rlh  falls.     And  tfc^^ 
n;Utive  position  ufa  thin^  is  of  great  Impiirtance  in  all  respeci^i 
bnth  in  the  larger  and  amallcr  ])arta,  hy  reason  of  the  cODtiguH^| 
and  neighbourhood  of  fnendly  or  iinlriendly  bodies.    But  there 
niuut  ulso  be  tt  fiu-  greater  diveraity  of  actions  between  tlie  fir^^ 
of  the  stars  and  our  own,  btx»ius«  it  varies  not  only  in  quanli^^f 
and  rehitive  position,  hut  also  to  some  extent  in  eubstaucc.    For 
the  lire  of  the  stars  i^  pure,  perfect,  and  nutive  ;  whereas  our 
fire  is  degenerate,  like  Vulcan  tlirown  from  heaven  and  hailing     I 
with  the  fill).     For  if  a  man  obeerre  it,  fire  as  wo  have  it  here 
if)  out  of  its  place,  trembling,  surrounded  by  contrariea,  needy, 
depending  for  suiiteunncc  upon  fuel,  and  fugitive.     Whereas  in 
heaven  fire  exista  In  it^i  true  place,  removed  from  the  assault  of 
any  contrary   body,  constant,  sustained    hy  itself  and  things 
like  itself,  and  performing  lU  proper  operations    freely  and      , 
without  molestation.     And  therefore  Patricius  had  no  need,  in 
order  to  preserve  the  pyramidal  form  of  flame,  as  it  is  found 
with  U9,  to  fancy  that  llie    upper   part   of  a   star,  whicl)  is 
tume<!  lowurds  the  etiicr,  may  be  pyruotidid,  though  Uie  lower, 
which  is  visible   to  us,    be  glohultu*.      For  that  pvTanild  of 
flame  comes  by  nccident,  from  tlie  air  closing  in  and  crush-^i 
ing  it;  since  the  flame,  which  is  fuller  in  the  region  of  i^^| 
^ulimenl,  is  by  the    hustility  of  the  air  insensibly  contracle^^ 
^wid  moulded    into   the    form   of  a   pyramid.       Ileuee  fls 
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la  bruac]  at  the  base  and  ]X)ii)ted  at  the  apex,  sinolce  on  the 
other  hand  U  poioted  at  the  bottom  and  broad  at  (he  ajiex, 
uit)  like  a  pyramid  inverted ;  beaiusc  the  sir  vccei%'M  stniikv, 
but  qiicncheii  Hiime.  It  is  natural  thrn-fitre  that  flame  should 
with  lu  be  pyramidnit  and  in  the  liearen  globular,  /fn  like 
manner  also  flame  with  u«  is  a  momentary  body,  in  ether  per- 
iimiieat  and  durable.  And  yet  even  with  iin  Harae  might 
last  and  subsist  id  its  own  form,  if  it  were  not  destroyed 
by  the  thiii^,i  about  it;  which  i*  most  manifest  in  the  larger 
flameii.  For  nil  that  pnrt  of  a  liamo,  which  i«  situated  in  the 
mid«t  and  surrounded  by  flame  on  all  udes,  jterishes  not,  but 
remuins  the  same  in  quantity  unextinguished  and  rising  rapidly 
upward«  ;  whereas  at  the  »i(le9  it  i*  troubled,  and  it  is  there  that 
extinction  commences.  The  manner  whereof  (I  mean  the  per- 
miuiency  of  the  iuner  flame  in  a  globuliir  figure,  and  thi;  va- 
niihing  and  pyramidnl  form  of  the  outer  flnme)  may  be  ex^ieri- 
mentally  demonstrated  by  using  flames  of  twu  colinii-s.  Then 
again  in  point  of  fierceiiesA  there  may  be  n^rcatdeal  uf  variatti>ri 
between  the  celcstiid  flame  and  ours.  Fur  tlie  celestial  flame 
unfolds  itticlf  freely  and  calmly,  as  being  at  home,  whereas  our 
flitnie,  as  being  a  etrauger,  is  pent  in  and  violent  and  furiou(>. 
All  iirc  likowiec  when  clo«c  packed  and  imprisoned  becomes 
fiercer.  For  the  rays  of  celestial  flume  themselves  when  they 
reach  the  denser  and  more  obstinate  bodief>,  lay  aside  their 
geutlcnoM,  and  become  more  scorcliing.  Aristotle  ought  not 
therefore  to  have  ftmred  tlrie  confliigration  of  Heraclitue  for  hia 
world,  although  he  had  determined  the  stars  to  be  real  fires. 
This  question  then  may  be  received  according  to  this  explana- 
tion. Next  cornea  another  tjuestion ;  whctkrr  the  stars  are 
Hoarithed,  and  likewise,  whether  they  art  increased,  diminished, 
ffrncratrd,  and  exlinf/Kixhrd.  There  wna  one  of  the  nncieuta  in- 
deed who  with  a  picbcliui  kind  of  observation  thought  that  the 
stare  are  Dourished  as  fire  is,  and  that  tUey  feed  on  the  waters 
and  ocean  and  moiaturc  of  the  earth,  and  arc  repaired  by  va- 
pours nnd  exhalations.  But  tliie  opinioo  does  not  seem  worthy 
to  supply  matter  for  a  question.  For  such  vapours  are  both 
exhausted  long  before  they  reach  (he  heights  of  the  stare,  -nur 
is  there  enough  of  them  to  repair  the  waters  nnd  the  earth  with 
rains  and  dews,  and  withal  to  refresh  bo  ranny  and  great  celes- 
tial globee  ;  eHpecially  as  it  is  evident  that  the  earlli  and  ocean 
liiivc  continued  now  for  many  ages  wirhmit  (Ip(rea--c  of  Mais' 
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lUT«  ;  wberebj  it  seems  tlut  ao  more  U  drawn  out  thaD  comes 
Lock  Again.  Nor  again  does  the  priocijilc  at'  alimcut  appl J  to  tfae 
•tars  as  it  di>e»  to  our  fire.  For  the  [iriuciple  is  that  wherever 
knytliiog  perishes  aud  dep&rt«  there  Ukewue  eomething  is  re- 
placed and  ai*similat«d  ;  wbich  kind  of  ui<«imiIation  belong  to  the 
regioD  of  contunions,  and  comes  of  being  surrounded  by  contiarr 
or  didoiiniiar  bodies  ;  whereaa  Id  the  stmiUr  and  inner  masa  of  the 
ttara  nothing  of  th«  kind  hippco«,  no  more  thaa  tn  the  boweli 
of  th«  eartli,  which  thcmBelveo  aleo  receive  oo  nouri^hmciit,  but 
preserve  their  aubstancc  in  lU  identity,  not  by  aeeimilatioD. 
With  regard  bowevor  to  the  outer  borders  of  the  sidereal 
bodies,  the  (|ucation  is  rightly  adked,  whether  tket*  remain  of  out 
trnd  the  tame  tenor,  or  Khetker  theyprejfon  the  tsrrouttdinff  ether, 
avd  likewitr  infect  it t  In  this  m^iiec  tlicrefore  a  question  ma? 
be  put  coDceraing  lliu  alimeuta  of  the  star&  And  to  this  i» 
rightly  joined  a  question  as  to  the  augmentations  and  diminu* 
tiuua  of  stars  in  their  whole;  though  (he  phenomena  are  very 
few  which  can  give  oct'asion  to  this  doubt.  For  in  the  lintt 
]>lace  there  is  no  example  of  the  thing,  nor  anything  rcaembling 
it  among  tbe  things  found  with  ub,  to  countenance  such  a 
queelion;  eeeing  tliat  our  globe  of  earth  and  water  dues  not 
seem  to  be  liable  to  any  evident  or  nouble  augnientaUon  or 
diminution  on  the  whole,  but  to  preserve  iia  mass  aud  quantity. 
But  the  stars  (it  will  be  «aid)  appear  to  our  eyes  sometimes 
of  a  greater,  sometimes  of  a  smaller  body.  True;  but  thai 
greatness  and  ^mallncss  of  »  sur  is  due  either  to  distance  and 
vicinity,  as  in  the  apugeeti  and  perigees  of  planets,  or  to  the 
constiitition  of  the  medium.  Now  that  which  is  caused  bv 
the  constitution  of  the  ravdium  is  ensily  diutinguiabed,  becanae 
it  changes  the  appearance,  not  of  iiome  one  particular  star,  but 
of  all  alike;  as  wc  see  in  winter  nights,  in  bard  frost,  when  tbe 
stars  appear  increased  in  magnitude,  because  vapours  both  rise 
more  sparingly  and  are  harder  Ktrained,  and  tbe  whole  body  of 
the  air  is  somewhat  candensed,  and  inclines  to  the  aqueouH  or 
crystalline,  vbich  shows  forms  more  large.  And  if  there 
chance  to  be  any  purticular  Itit^^rpositinn  of  vapours  between 
our  sight  and  one  particular  star,  which  mugiiificH  its  apparent 
size  (as  is  frequently  and  mauifcotly  the  case  with  the  sun  and 
moon,  and  niiiy  happen  with  the  rext),  neither  can  tlilr'  apprar- 
ancc  deceive;  because  tliie  chan<;e  of  ni:ignttude  dues  nut  h 
H'  r  does  it  follow  the  star  or  move  with  tbe  bodv  of  it,  but 
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•t:ir  U  800I1  freed  rnitn  It  and  recovera  its  u^uu.1  ujipcarincc. 
Neverth«le»  nlihtuigb  tht-ae  ihingn  be  so,  jret  since  both  for- 
merly in  HnciRiit  t'inofl  anil  likewUe  in  our  own  Rge— wben  ic 
was  a  grcAt  i«iglit  and  m^icli  tnlKed  of —  a  great  cliange  took 
ptiicc  in  the  etar  of  Venus  boiii  tui  to  mi^^itudc  und  colour, 
niid  even  shape;  and  since  a  cKange  vrltich  perpetnally  and 
constantly  followe  one  particular  slur,  and  is  seen  to  revolve 
along  with  it,  mast  ntccsffarily  be  set  down  as  being  in  the  star 
and  not  in  the  medium  ;  and  dincc  through  neglect  of  obaerva- 
tion  many  things  that  are  condpiciious  in  the  heavens  arc  pawed 
by  and  lost  to  up  ;  I  think  that  this  part  of  the  ninth  question 

I  is  rightly  iwlniitlcd.  The  other  part  of  the  question  i«  of  the 
same  kind  ;  whether  stars  are  in  lon^  revolutions  of  ages  created 
and  ditsipatedf  7*hei*e  is  a  greater  number  nf  phenomena  in- 
deed to  challenge  thia  question  than  that  about  their  augmentn- 
tion»  and  dlmiuuttons ;  but  yet  only  of  one  kind.  For  n  to 
the  old  stars,  neither  have  ire  in  all  the  memory  of  agea  any 
record  of  the  firi>t  birtlt  of  any  of  them  (except  llie  storie<i 
n-hich  tJie  Arciidiana  ui'  old  t(»ld  about  the  mwin),  nor  ia  one  of 
them  mits-Hing.  Of  those  however  which  have  been  regarded  as  , 
comets,  yet  having  the  form  and  motion  of  stuni,  and  being 
exactly  tike  new  ntaYe,  vrc  have  witncMcd  both  apjH^nnuires  (of 
which  we  have  likewiae  heard  fi'om  the  ancients)  and  disappear- 
ances; when  they  looked  to  some  perttona  a«  If  ooojiumcd,  to 
BOme  as  if  t4ikcn  up  (th»t  i»,  »«  if  having  come  down  to  ua  in 
their  pcrigeee,  they  returned  agtiiti  to  (he  higher  regioD!i),  to 

I  othcre  as  if  rarcfj'ing  and  dissolving  into  ether.  But  all  thid 
qiicetion  eonceriiing  new  sinrs  1  refer  to  that  place  where  I 
atutll  speak  of  comntB,    Thi»re  remains  another  question,  namely 

I    concerning  the  milky  way  ;  ft  the  miiki/  irojf  a  foJIntion  o/wmall 
start,  or  a  rontiauons  ImmI^,  and  part  of  the  ether,  of  a  miMJe 
natart  belwenH  the  ethereal  and  iHe  Harry?     For  that  o|>inioii 
concerning  exhalations  has  it«elf  long  ago  exhaled,  not  without 
ccmiure  of  the  wit  of  Aristotle,  who  ventured  lo  invent  »ueh  a 
matter ',  aocritiiag  to  a  thing  m>  convtant  and  fixed  a  mitnrc  tran- 
aitory  and  variable.     And  this  question  mifrcover,  as  I  put  Jt,^ 
eeeins  on  the  point  of  being  settled,  if  we  beUeve  the  report  of    J 
Galileo,  who  ha»  resolved  thia  confused  appearnnoc  of  light  into^^ 
ittan  numbci-ed  and  placed.    For  the  fact  that  the  milky  way 
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does  not  bide  from  riew  ibow  etan  whicli  vrt  found  within  't, 
eertaiuly  doc«  not  settle  the  qoertioot  nor  incline  the  bfihiiic* 
«ith»r  wftv.  Onlv  perhaps  it  proves  by  war  of  negation  that 
the  nulkr  way  is  not  siiiuit«<l  below  the  starry  hea.veR.  For  if 
it  were,  nnd  if  withni  that  cnntinuotu  body  of  the  mMkv  way 
had  any  <)e]ith,  our  view  would  probably  he  iDtert^pted.  But 
ilifi>e  aitualed  at  the  sanie  altitude  as  the  stars  whteh  are  veen 
through  it,  why  may  not  sinrs  be  acnttered  in  the  milkv  waj 
itaelf,  aH  well  »»  in  the  rest  of  the  ether?  Tl.is  question  tharfr 
fore  I  admit  likewise.  And  tbcsc  eix  queatioDS  pertain  to  the 
substance  of  the  hcarrnly  bodiett;  nntnc-ly,  what  is  the  sub- 
Btance  of  the  heaven  in  kind,  what  tlmt  of  the  interaiellar 
ether,  what  that  of  the  niitky  way,  and  what  that  of  the  stan 
thcmpclvei',  comparrd  cither  with  one  another,  or  with  oiir  fire, 
or  with  tlicir  own  body.  As  to  the  number,  magnitude,  coit- 
figurution,  and  diiitance  of  the  elani,  beeidcs  the  phenomena 
theniMlvct  and  historical  questions,  of  which  I  fhnll  epeak 
&rterwar(]«,  the  philo^ophieal  problemit  are  mo^lly  simple.  With 
regard  to  the  number  there  futlows  this  other  question;  u  tke 
nitmbrr  of  tfi*  start  that  wftie/i  appears,  and  wfiich  has  ittn 
obttrvtd  and  let  doien  by  the  diligence  of  IUpparchas,  and  in- 
eluded  in  h'»  model  of  the  celettial globe  ?  For  not  only  is  that 
a  poor  reason  thnt  Is  given  tor  the  counties  imillitnde  of  hidden 
stars  not  distinctly  visible,  which  is  usually  seen  in  clear  nights, 
eopecially  during  the  winter ;  namely  that  these  appcamnces 
are  not  smaller  »tar8,  htit  only  radiations  and  fljishings  and  as  it 
were  diirtn  ea'st  fruin  thi-  knun-n  etara  ;  Imt  the  census  uuw  made 
by  Oalilfo  uf  the  ci;I(^t-nl  iK>|)ulatic>n  coiitAins  additbual  hcadsi 
not  only  in  that  cluster  denomlnaleil  the  milky  way,  but 
likewise  nmon;^  the  wry  «talione  and  ranks  of  the  •  planets. 
Ani  8(ar»  become  invisible,  ciihcr  by  reuaou  of  enukllQeMof 
body,  or  by  res^n  of  opacity  (for  I  do  not  tnucb  approve  of 
the  tcnn  "  tcnnity,"  aeeirjj  that  pure  flume  is  a  boily  of  cxir«-me 
tenuity),  or  by  reason  of  eloiigiition  and  dixlnnce.  As  for  the 
question  respecting  the  incren^c  of  the  nunibcr  of  the  stars  by 
ihp  g(>n<?ruti(»n  of  now  ones,  I  rt-fiT  it  as  bvfore  to  the  place 
where  I  shall  spenk  of  comets.  Now  with  rrgjird  to  the  mag- 
nitude of  the  stars,  the  apparent  mngnitude  belongs  to  pheno- 
mcna,  bul  the  true  miifn'itiide  to  |ihilo*opliicMl  inquiry,  within 
the  limits  of  lliat  twelfth  problem;  ifhnl  is  the  true  uiatjnitude  of 
«ach  tfar,  either  meaturtd,  or  at  Itaii  compared  f  for  it  is  easier 
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to  di«co%'er  tmH  |>roTe  that  the  globe  of  the  moon  \»  smaller 
than  the  glohe  of  the  enrth,  thnti  tliat  the  globe  of  the  moon  is 
Bu  many  milta  lu  circumference.  Wo  must  theroforo  find  cxtict 
m.ignitudcii,  if  we  can ;  ami  if  they  winijol  be  luul,  we  must 
make  uso  of  comparative.  Now  true  mngnitudes  are  taken  and 
cunclutlvj  eithor  by  eulijises  Hiid  «hiidiiH-i4;  or  by  ^xtensinn-s  an 
w«ll  of  lipht  oA  i)f  other  virlues  which  e:ich  body  shoots  out  and 
.  diffuse*  to  A  greater  or  less  distance  in  pro|iortion  to  ita  niagni- 
ft  tudc;  or  liiatly  by  the  uymmetry  of  the  universe,  which  by  a 

■  kind  of  neceMity  governs  and  defines  the  portioiia  of  cuniiiitural 
bodies.     yVc  are  not  howcTcr  to  be  hound  by  the  etatemcnts 

I    of  uetrunomcr^  regarding  the  true  magnitudes  of  etiira;  etate- 

■  meats  made  (though  it  may  seem  a  matter  of  grciil  iiccuracy  and 
subtlety)  loosely  and  carclcdsty  enough ;  but  wc  must  «cck 
proofs  (if  there  be  any)  mnre  trustworthy  and  genuine.  Kow 
the  magnitude  and  t!ie  distance  of  the  stars  mutually  indicate 
each  other  from  optical  calculatioos;  which  thoinBelveii  how- 
ever require  elfting.  This  quL<stion  then  ooneeming  the  true 
magnitude  of  the  ^tars  is  the  twelfth  in  nuinhei'.  Xext 
comes  another  concermiig  their  figure;  whrther  the  stars  art 
gtob'R;  that,  is  collections  of  matter  in  a  solid  round  figure?  To 
appiearance  there  seein  to  be  three  figure;*  of  Ueavt'idy  bodies; 
globular  and  beamy  like  the  »uu,  globular  and  ati^iUar  like 
the  »larB  (the  beiLmn  and  angles  rctorrlng  only  to  night,  the 
globular  form  only  to  subatanct);  globular  simply,  like  the 
moon.  For  there  ie  uu  star  to  be  seen  whicli  is  oblong  or 
triangular  or  square,  or  of  any  otiicr  figure  And  it  eeeniji 
natural  that  tlie  grci^tcr  masses  of  things  should  fur  tlieir 
prcacrration  and  more  perlVct  union  collect  into  gUtbee.  The 
fourteenth  question  relates  to  distanec;  what  is  th«  trttt  dii- 
tance  of  any  star  ia  the  depth  of  he/ivenf  For  the  diii>tnnce4  of 
the  jtlnncts  both  from  one  another  and  from  the  fixtd  iitare, 
latendly,  or  in  the  euperficiHl  eonipasg  if  the  heaven,  are  governed 
by  their  motions.  But  as  I  said  before  coKC*^>ming  the  magni- 
tude of  tlie  atar.>i,  that  if  an  exact  and  measured  magnitude  ia 
not  to  be  had,  ne  must  take  a  comparatirc  magnitude;  so  I 
8ny  with  res^iect  to  their  diatancea ;  namely  that  if  the  distance 
(say  from  the  earth  tt»  Saturn  or  Jupiter)  cannot  be  exactly 
tiiken,  yet  let  a^  make  it  certain  that  Saturn  is  higher  than 
Jupiter.  For  neither  is  the  interior  ayateni  of  the  heaven^  (. 
mean  the  order  of  the  plaucli  in  ijimxA  o^  <^\\\.'a'lA»  wx'Cvc^^ 
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withoDt  cODtrOTenj ;  nor  were  the  doctrines  now  preTsIent 
believed  in  fomer  tlmea.  And  ereo  now  the  question  whether 
^leixnirr  or  Venos  be  the  higher,  is  ^till  pending.  Xow  dis- 
tRDcea  are  discovered  either  from  parallaxes^  or  ecliieesi  or 
calculations  of  aioti(»is,  or  differences  in  apparent  magnltode. 
And  other  aids  are  to  be  provided  for  the  detenninaticm  of 
this,  which  maj  be  devised  bj  hnman  indusbr.  The  thick* 
nesaes  or  depths  of  the  ^heres  also  have  relation  to  distances. 
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SEEi^to  then  tliat  there  are  such  difficulties  nn  all  nilcs,  we 
miut  be  content  if  sometliing  be  asserted  that  ix  not  harrth. 
I  will  mjself  therefore  cooatnict  a  Theory  of  Uic  UruTeno, 
according  to  the  measure  of  Uie  hintory  an  yet  known  to  as ; 
keepiD<!;  my  judgitient  however  'm  alt  points  free,  for  the  time 
when  history,  ami  by  moane  of  history  my  inductive  pJiiloeophy, 
ehall  have  been  further  ndvauccd.  Wherein  I  will  first  pro- 
jiound  *omc  things  rcajiccting  the  lunttcr  of  tlic  heavenly  bixlloi, 
whereby  thotr  motion  and  cooetniction  mny  be  better  under- 
Ptood ;  nnd  llien  I  will  bring  forward  my  thoughts  and  views 
conccraing  the  motion  itself,  which  h  now  the  principal  quca- 
tioa.  It  seems  then  that  nature  hae  in  the  distribution  of  matter 
sepamted  fine  bodieii  from  grosi<;  and  n&iigned  the  globe  of  tho 
cartli  to  the  gross,  and  the  whole  Hpnce  from  the  Rurfaco  of  the 
enrtli  and  waters  to  the  very  extremitie«  of  the  heaven,  to  the 
fine  or  pneumatic,  aa  the  two  primary  classes  of  things,  in  pro- 
portions not  equal  indeed,  but  suitable.  And  iJii«  \»  the  iiHtunil 
and  pruiier  eullocatiou  of  things,  nor  is  It  confounded  cither  by 
uater  hanging  in  the  clouds  or  wind  pent  within  the  ciirth. 
Now  thia  diRtinetion  of  fine  or  pneumatic  and  gi-oew  or  tangible, 
is  quite  pnmordinl,  and  the  one  which  is  most  employed  in  (he 
pystcoi  of  the  univcrAc.  And  it  ii  derived  from  that  condition 
of  thing«  wbicb  is  of  all  the  eiroplen,  namely  the  quantity  and 
paucity  of  matter  in  proportion  to  bulk.  The  pneumatic  bodies 
which  arc  found  here  with  ue  (I  upenk  of  sucti  as  exist  ^irapte 
and  perfect,  not  compound  and  imporfeetly  mixed),  are  those 
two,  Air  and  Flame.    And  these  aro  to  ho  r^^rded  as  bodies 
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^f  iiltogetlicr  lietcrogoncoiie ;  not  m  ie  commoni}'  imag^ed, 
1  \  flame  ia  aalj  nir  on  fire.  To  these  correspond,  in  the  upper 
world,  tlie  ellipreal  mid  the  slarrj'  nnturc ;  as  in  the  lower, 
wntcr  nnd  oil ;  nml  lower  Btill,  mercury  »nd  ^uljihur ;  and 
generally,  crude  bodies,  aiid  fat  bodies  or  in  other  word*,  bodie* 
which  abhor  and  hixlica  which  conceive  finmc  (Nilt3  being  of  t 
compound  nature,  coii!>]»ting  nt  once  of  crude  Hiid  inflnnunable 
parte).  Now  for  lliese  two  ^rent  families  of  tiling,  the  Airy 
and  the  Flamy ;  we  have  to  inquire  upon  what  conditintu  ihey 
bavc  taken  poi^csHon  of  by  far  the  greatest  part  of  tlie  univcrMt 
and  what  office  they  have  in  the  systoiu.  lo  the  air  next  The 
earth,  flame  only  lives  for  a  moment,  and  at  once  |)crtebef. 
But  when  the  air  bcyin*  to  be  cleared  of  the  esbalntions  of  tbe 
earth  iind  well  mri^fii'd,  the  nature  of  flame  makes  divers  trials 
id  experiments  to  Attain  conwslency  therein,  and  ^oiiietiiuct 
~^C()uirc»  a  certain  duration,  uot  by  euccegsion  m  with  lu,  but 
in  identity;  as  Itnppcns  for  a  time  in  some  of  the  liwer  comets, 

C which  are  of  a  kind  of  middle  imturc  between  succesaire  and 
consistent  flame  ;  it  does  not  however  become  6x«l  or  constant, 
till  we  come  tti  the  body  of  tlie  Mnon.  There  Rame  ceases  to 
be  extinguii^hable,  and  in  some  way  or  other  euppurls  itsetf; 
but  yet  &ucli  flame  is  weak  and  without  vigour,  having  little 
radiation,  and  being  neither  vivid  in  ita  own  nature,  nor  much 
excited  by  the  contrary  nature.  Neither  ta  it  pure  and  entire, 
but  i«piitted  and  croMcd  by  the  euhatancc  of  clher  (such  u  it 
cxiela  there),  which  niixca  with  it.  Even  in  the  region  of 
Mercury  flame  ib  not  very  happily  placed,  aeeiog  tliat  by  unitiog 
toj^'ether  it  makea  but  a  little  planet;  and  that  with  a  great 
perturbation,  variety,  and  fluctuation  of  motions,  like  i^is 
fatuiit,  liibouritig  and  struggling,  and  not  bearing  to  be  aeporaiMl 
from  the  prot«:tion  of  the  sun  except  for  a  little  distince.  MTien 
we  come  to  the  region  of  Venua,  the  flamy  nature  begins  lu 
grow  stronger  and  brighter,  and  to  collect  itself  into  a  globe  of 
con»idcnible  size;  yet  one  which  ilaelf  also  waits  on  the  sun 
and  cannot  bear  to  be  far  away  from  him.  In  the  region  of 
the  Sun,  flame  is  as  it  were  on  ita  thnmo,  midway  between  the 
Barnes  of  the  plaueiti,  stronger  likewise  and  more  vibmting 
than  the  6amcs  of  the  tixcd  otan>,  by  rcasno  of  the  greater 
reaction,  and  exceeding  ialcneily  of  union.  In  the  region  ur 
2Iars  flame  appears  even  robust;  acknowledging  the  vicinil 
of  the  aun  by  Us  rftdn«w,\jvit  ivow  independent,  and  bearii 


"Til  KM  A  COELI.' 


6id 


to  be  8C{iarated  from  tlie  sun  by  the  whole  dUmcter  of  the 
hcaveas.  In  the  region  of  Jupiter  flame  gradually  oca^ing  to 
be  conteotiotis,  e^eins  cnlrner  nod  whiter,  Dot  00  much  froui  itd 
own  nature  (as  ihc  star  Vt.-nu3  ie,  being  more  fiery),  but  from 
the  surrounding  nature  being  Icaa  irritated  ajid  cxatporaled ;  in 
which  region  it  U  probable,  according  to  the  diucovery  of 
Galileo,  that  the  hcarcu  begins  to  be  set  witli  stur^,  tliuugh 
stars  invisible  from  their  smallncse.  But  in  th«  region  of. 
Saturn,  llic  fluiny  nature  appcara  ngnin  to  grow  ^mewluit 
feeble  and  dull,  as  liping  botli  lurtlier  removed  fmm  ihe  flU[)port 
of  the  sun,  and  exhani^ted  by  the  ]>roximity  of  the  starry 
heaven.  Liut  of  all,  the  flamy  and  wdereal  ratiire,  victurloua 
over  the  etlierejil,  produces  tlie  starry  beuven,  wbicli  ia  com- 
pounded of  the  ethereal  and  sidereal  nature  (an  the  globe  of  the 
earth  is  coiiipuunded  of  land  and  water)  viirioueily  dilTu^ed,  yet 
_  with  the  ethereal  substance  eo  omvurtvd,  wrought,  and  asaimi- 
P  luted,  aa  to  be  completely  patient  and  obedient  to  the  sidereal. 
Thus  we  hare  between  the  earth  and  tlie  eunimits  of  heaven, 
three  gcDcral  regions,  ^nd  as  it  were  three  8lage«,  in  respect 
of  the  flamy  nature;  the  region  of  the  extinction  of  flame,  the 
region  of  itd  utiiuu,  nod  the  region  of  ite  di^pemon.  Now  to 
argtic  of  contiguity  and  continuity  in  the  cn^c  of  soft  bodice  aad 
fluids  Would  be  %*ulgar.  But  it  mu^t  be  understood,  that  it  ia 
the  wny  of  nature  to  proceed  a  certain  distance  by  gradaticma, 
and  then  suddenly  by  jumps;  and  to  alternate  thia  process; 
utfaerwisQ  there  cuuld  be  no  structural  fabric,  if  all  changes 
proce«ded  by  insensible  gradattooa.  For  how  great  a  lenp  it  is 
(in  respect  of  expan.<>ion  of  matter)  from  eqrth  and  water  to  air, 
even  the  gros!tesl  and  most  urbulouH  I  And  yet  these  bodiea 
00  different  in  nature  arc  in  place  and  surface  Joined  together, 
Jtithout  any  medium  or  hitcrvah  Nor  is  it  a  le«s  leap  (in 
ft8}}ect  of  substantial  uAttirc)  from  the  region  of  the  air  to 
the  region  of  (he  moon :  an  immense  leap  again  Irom  Uio 
heaven  of  the  moon  to  the  starry  heaven.  '  Therefore  if 
continuity  and  contiguity  bo  understood  with  reforenee  not 
to  the  manner  of  connexion,  but  to  tlie  diversity  of  the  bodies 
connected,  these  three  region*  which  I  have  mentioned  may 
be  itgardcd  ni«  being  in  their  liouiidaries  only  cimligiiouH.  But 
now  we  must  exHiuine  dearly  and  perspicuously  wbut  and  what 
kind  of  points  tills  thef>ry  of  mine  on  the  subslances  of  tlif 

Iajfalcm^affinns,  and  what  and  wliat  kind  it  dcnii'M:  that  il  may 
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the  iimre  easily  be  either  maintained  or  overthrown.  It  dent«»H 
the  common  thixtrj-,  that  Jtame  is  air  on  Jire;  afiirmiDg  thkl 
tlipae  two  bodies,  air  and  flnmc,  urc  oompletcly  hetcrogeocous, 
tike  water  and  oil,  t^ulphur  and  mercury.  It  deme«  GUberl's 
doctrine  of  a  coIUcliix  iHi^iium  hetv>ee«  the  taatiervd  globes; 
affirming  that  «pucc  ta  filled  with  cither  an  airy  or  a  flfttny 
nature.  It  douii'»  that  the  momi  it  either  a  toalT^  or  a  dnue 
or  a  toUd  lody  j  affirming  that  it  ia  of  a  Ham/  nature,  tliuugh 
slow  and  weak,  as  beiog  the  fir^t  rudiment  ami  last  nedimeot 
of  ccU'atial  flame  ;  flajne  admitting  (as  regard*  density),  no  le« 
than  air  and  titjuid!!,  of  innumerable  dt-gfccs.  It  affirms  that 
Jiame,  ia  its  true  place  aud  left  fa  itiflf,  ii  fired  and  ant' 
tlatit,  uu  lesA  iban  air  and  wulvr;  and  that  it  ia  mit  a  thing 
mumcntar>-,  and  preserved  in  Us  inaaa  only  hy  eucccsaioD 
through  reuuvution  aud  aliment,  a»  itia  here  with  ua.  Ituffinm 
that ^umc  has  a  nature  apt  to  unite  and  gather  into  globes,  like 
titc  nature  of  eairt3] ;  not  like  that  of  air  and  water,  which  axe 
coUictcd  in  the  circles  and  interstices  of  globes,  but  never  into 
ortirc  gtobcs.  It  affirms  that  the  tamttiamy  nature  in  its  men. 
place  (that  is  the  starry  heaeen)  it  scattered  about  in  if^fima 
ehsttrs,  yet  in  Miclt  sort,  that  the  dualiMn  of  ether  and  etar 
still  muintuined,  and  flame  does  not  umtinuc  into  the  |>erfe 
empyrean.  It  nflii-ma  that  the  start  are  real  Jlames,  but 
the  actions  of  flnme  in  heavenly  bodies  an?  in  no  wny  to  ht 
B|i)j|ied  \a  the  actions  o(  our  fliime,  most  of  which  o|vcnLt«  only 
by  iicc-ident.  It  affinns  that  the  intersteUar  ether  and  tKe  start 
bear  to  rnch  other  the  relations  of  air  and  Jlutniyhul  suhUmed 
and  revtijied.  Regarding  the  Suhstancc  then  of  the  Syaicm 
of  tlie  Univcri4C.  eurb  aru  tlie  thouglitd  which  occur  tu  mo. 
I  uiuet  now  epcak  of  the  Motions  of  the  Ilcavoaly  Bodice,  with 
reference  to  n-hicli  I  luive  brought  thefte  tbiu)^  forward.  It 
eeenu  reasonable  to  suppose  that  rest  u  not  excluded  from 
nature,  as  regards  any  whole  (for  I  am  not  now  tilking  of  por- 
ticles).  This  (diacarding  logical  nml  mathematical  subtleties) 
appears  most  clearly  from  the  fact,  that  the  speed  and  relodtjca 
of  tlie  celestial  motiona  relax  themselves  gradually,  as  if  about 
to  i>nd  in  anmethtng  Immnvable;  and  that  evea  ibo  celestial 
bodicti  have  a  ^liare  of  n-«L  in  respect  of  tlie  ]Mjle:>;  uud  that  if 
immobility  be  excluded,  the  syetein  is  dissolved  and  disjiersei 
Now  if  there  bt-  nnj  collection  and  niass  of  the  immovable  imti 
U'c  need  not  look  furihcr  to  show  tltat  tins  maM  i^  tlu:  globe 
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the  €flrtb.  For  close  and  Htrict  compaction  of  matter  induoca  a 
dU[K)8ilioii  tJiwanIs  motion  torpid  anJ  itvonsf,  u  on  the  other 
hatiil  free  explicattun  of  it  inducer  a  dispuBiiton  pmmpt  nnd  npt. 
Nor  wn»  it  ill  done  hy  Tctcxius  (who  revived  the  pKiloitnphj' 
and  diecuwions  of  Pnrraenidcfl  in  hia  book  on  the  original  source 
of  ooM)  to  introduce  into  oature^  nut  indued  cocMcntinlity  and 
conjugation  (vhicb  he  would  bavc),  but  yet  affinity  and  oon- 
epiration ;  irialcing  heat,  light,  tennitj,  and  mobility  to  be 
allied  on  one  part ;  cul<I,  darkne<)a,  donsity,  and  immobility  on 
the  opposite  ;  and  placing  the  ^at  of  the  fir9tt«('ttn  the  heaven,  of 
the  aecoud  in  the  earth.  But  ifresf  anttimmobiiityhe  admitted, 
it  seems  that  motiun  tdthmit  limit  and  perfect  TutAUittf  should 
likewise  be  admitted,  ea]>ecially  in  opposite  natures.  Now  this 
motion  in  the  motion  of  rotation,  nuch  as  is  generally  found  in 
the  celci^tial  bodies.  For  motion  in  a  circle  ha«  no  limit,  and 
seems  to  ]>roceed  from  an  ajipetile  of  the  bmly,  which  moves 
merely  for  the  8&ke  of  moving  luid  following  ibelf  an<l  necking 
its  oirn  cmbraceft,  and  exciting  and  enjo^'ing  its  own  nature, 
and  performing  it«  own  opcraticm ;  whereas  oonlrarlwiBO  mo- 
tion in  a  straight  line  seems  tike  a  journey  to  an  end,  as  seek- 
ing both  to  reach  the  limit  where  it  niiy  cease  and  rest,  and 
to  attain  some  object  and  then  discontinue  its  motion.  We 
must  see  therefore  how  thta  motion  of  rotation,  which  is  the 
true  and  perennial  rantion,  and  commonly  considered  peculiar  to 
the  heavenly  bodies,  acqtiite  iteclf,  and  by  what  control  it  spura 
and  bridlea  itself,  and  generally  how  it  is  affected ;  fin  the 
explanation  of  which  things  I  shall  not  stand  upon  that  piece  of 
mathematical  elegance^  tlic  reduction  of  motions  to  perfect 
circles,  either  eccentric  or  coneentric,  or  that  high  e|ieeoh,  that 
the  earth  in  comjiari^on  to  hea,ven  is  a  point  and  not  n  quantity, 
or  many  other  fictitious  invuutious  of  aatronomcrs;  hut  remit 
them  to  Cidciilations  and  tables.  But  first  I  will  make  a  dlriision 
of  the  motionn  of  the  heavenly  bodies.  Some  are  eormical, 
4)tkffr8  mtilital.  Those  I  call  cosmieai,  which  oelealial  bodies 
•mime  by  consent,  not  only  of  the  heavens,  hut  likewise  of  tfa« 
universe;  tho»o  mutuai,  in  which  one  celestial  body  depends 
on  another.  And  this  is  a  true  and  necessary  division.  Th« 
earth  then  being  stationary  (for  that  I  now  think  the  truer, 
opinion ),  it  is  manifest  that  the  heaven  revolves  in  n  diurnal 
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revolution  certain  pointa  (vbich  tbcr  call  pal^)  north  nod 
i^unth.  For  the  heavens  do  not  travel  on  movaiile  poles,  dot 
are  there  any  other  points  than  tliose  I  hare  mentioned.  And 
this  motion  appesra  to  he  truly  cosmicnl,  ftod  Uiereforc  one  aod 
the  same  ;  except  tn  eo  fur  ae  it  admilit  both  ditninution«  and 
leviationa;  acconling  to  which  diminutiona  and  dcvirttione  Uui 
itdoQ  strihos  tbroQgli  the  whole  univeree  of  thinfjd  inoTtblc, 
And  penetrates  from  the  atarry  henvcn  to  the  bowels  nnd  depthlfl 
of  the  oAfth;  not  forcing  tlicin  along  witli  violenee  or  veX'^ 
atiou,  but  by  n  perpetual  consent.  And  thia  tnolion  is  ia  tbe 
atarry  heaven  perfect  and  entire,  a«  well  in  just  mensurc  of 
time,  as  in  exact  restitution  of  plac^.  But  the  lower  down  we 
oome,  the  more  imperfect  id  this  motion,  in  respect  of  dow* 
ncM,  and  in  respect  likcwlre  of  deviation  from  circular  motion. 
And  first  I  mu9t  speak  of  the  slowness  separately.  I  nay  then 
that  the  diurnni  motion  of  Saturn  is  too  Mow  to  allow  of  it» 
completing  the  ciir.le  or  coming  hack  to  the  same  place  witliio 
twenty-four  lioura ;  but  that  tbe  etorry  beaveo  moves  faster,  and 
ou'.dtrips  Saturn  each  day  hy  a  dbtonce  whieh  multiplied  by 
Hie  number  of  days  iti  thirty  years  makc«  up  the  whole  circwt 
of  the  heaven.  So  al»o  with  rcgnrd  to  the  other  planets,  aocord- 
ing  to  the  diversity  of  their  seventi  pcrio<lit ;  bo  that  tbe  diunu) 
motion  of  the  starry  heaven  (upeaking  of  the  period  only,  with- 
out reference  to  tlie  nwgnilude  of  the  cirele)  ia  about  one  hour 
quinker  than  the  diurnal  motion  of  tbe  moon.  For  if  tbe  moon 
coroplcti-d  it«  course  in  twenty -four  days,  it  would  be  quicker  by 
an  hour  exactly.  Therefore  that  motion  o(  uppujition  and  re- 
«i»tance  from  weft  to  cnut  which  they  talk  of,  nnd  which  ti 
attributed  tj)  tbe  planets  as  peculiar  to  them,  ia  not  arealmotjoo, 
but  only  in  appcanince.  owing  to  tbe  starry  heaven  ndTan(a[)g 
fiulcr  to  tbe  west,  and  eo  Ica^Hng  tlic  planets  behind  towards 
tbe  east.  Upon  which  eupposition,  it  ia  tnanifeet  that  the 
velocity  of  this  connical  motion  decreascA  in  regular  order  as  it 
deioends,  eo  that  the  nearer  every  planet  npproachc!)  the  earth 
the  elower  it  moves;  wlicrcas  the  received  opinion  disturbs  aod 
inverts  the  order;  and  by  attributing  a  peculiar  motion  to  the 
planets  falU  into  the  abi«urdity  of  snjiponing  that  the  nearer  the 
planets  appruueh  tho  earth  (which  is  the  »eat  of  immobility)  the 
(juicker  they  move;  a  tiling  which  astrononiers  idly  and  un- 
snocessf'ully  ondeJivour  to  account  for  by  supjwiaing  a  reniis^ici 
I  llio  violence  of  the  primum  mattiU.      And  if  it  seem  ctrii 
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lliAt  in  so  great  a  epacc  u  Hcfi  between  tlie  sUrry  heaven  nnd 
the  moon  this  motion  diminitilies  no  little ;  nnmcly  Icsn  thun  one 
liuur,  which  is  a  twenty-fourth  piirt  of  the  diui-nol  motion;  it 
IB  tn  be  remembered  that  ihe  nearer  a  pUnet  in  to  the  enrth 
the  i^miLtler  i«  the  circle  of  its  revolution  ;  bo  that  if  we  add  the 
decrease  in  the  magnitude  of  the  circle  to  the  decrease  in  the 
time  of  revolution,  we  shall  «ee  that  the  motion  is  dimlnitihed 
very  considerably.     Thus  far  I  hare  fipokcn  of  velocity  sepa- 
rately; us  if  the  planeta  (placed,  for  instance,  under  the  cqui- 
noctinl,  or  any  of  the  jmrallels)  were  only  outrun  by  the  starry 
heaTco  and  by  one  another,  hut  yet  in  the  name  circle.     For 
this  would  he  simple  leaving  behind  witltout  obliquity  of  motion. 
But  it  ifi  manifeH  that  the  planets  nut  uuly  move  with  unequal 
velocity,  but  do  cot  return  to  the  same  point  of  tlie  circle, 
deflecting  to  the  north  and  Bontli ;  the  limits  of  which  deflexion 
are  the  tropics;  and  to  thia  deflexion  it  is  that  wc  owe  the 
Oblique  Circle  and  the  Difierenee  of  Polarity;  just  as  we  owe 
to  the  inequnliiy  of  velocity  the  motion  of  Kesislance.     But 
the  nature  of  thiugs  does  not  stand  in  need  of  tliie  device,  more 
than  of  the  other  ;  seeing  tltat  by  ado|)ting  spiral  lines  (the  sup* 
ution  which  comes  ncarost  to  the  sense  and  the  fact)  the  thing 
*'iB  accomplished,  and  those  phenomena  are  saved.     And  (which 
i»  the  chief  point)  these  spiralu  are  nolhing  else  than  defeciiune 
from  ])erfect  circular  motion,  whereof  the  planets   are  iropn- 
tient.    For  in  pmportion  ws  substances  degenerate  in  purity  and 
freedom  of  development,  bo  do  their  motions  degenerate.    Now 
it  happens,  that  as  in  point  of  velocity  the  higher  ptnnct^  move 
Jastcr,  and  the  lower  less  fast ;  so  aW  the  higher  planets  make 
flpimis  more  cloecly  coincidentand  coming  nearer  to  circles,  tlic 
lower  make  apimle  more  disjoined  and  further  apart,     Forcon- 
tinually  n*  they  descend  they  recede  more  nnd  more  both  fronti 
thai  heiglit  of  velocity  and  that  perfection  of  circular  motion,  in 
re^lar  oi^er.     Yet  in  this  the  planets  agree  (as  being  bodies 
that  rplnin  much  of  a  common  nature,  though  otherwise  dif- 
fering)   that  they  have   the  *amc    limits    of  deflexion.     For 
neither  doen  Snturn   come  back   within  the  tmpics,  nor  tlift 
moon  go  forth  beyond  llic  tn>pic»  (and  yet  with  regiird  to  the 
wandering  of  Venus  there  are  certain  tntditions  and  ob«?rva- 
tions  not  to  be  overlooked);  but  all  the  planela,  whether  the 
higher  or  lower,  a.-  soiin  a*  lliey  reach  the  Impics.  turn  bark  anti 
retrace  tJieir  coutve*  ditliking  the  miHll''r  spiral  in  which  they 
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would  hare  to  more  if  they  ftppronched  nearer  the  poln; 
eliriiikiiig  from  that  luss  of  motioti,  n^  from  the  dcetructioD 
their  nature.  For  however  io  tlie  glarry  lieaveu  both  the 
near  the  poles  iiiul  Uie  ston  about  tlic-  e<juiuoctuil  mxiQ 
tiieir  ranks  and  dtiitinns,  one  being  kept  in  order  by 
with  n  perfect  and  «qimbte  conslancy  ;  yet  Uie  pLmctd  seem  to 
be  of  siicli  li  mixed  n^ilure  na  nut  irilliugly  to  endure  either  b 
(>bortcr  circle  or  n  lurgcr.  These  views  tKcn  coiicerniag  tbe 
ccleslial  motioug  appear  to  me  a  little  better  tlian  tlie  cmrryiag 
by  force,  the  rcpu^nnuce  of  inoiions,  tho  difTcreDt  pulurity  of  tiH 
xodiac,  tlic  invcrtvd  order  of  Telocity,  nnd  the  liko;  which  ban 
po  manner  of  agreement  with  tho  oaluno  of  things,  however  they 
/Keep  pence,  such  aa  it  is,  with  tlie  calculutlonR.  Neither  were 
the  better  astronomers  blind  to  these  things  ;  bat  being  inteat 
on  their  art,  and  fuullshty  attached  to  perfect  circle.",  and 
catching  at  ^iibtleiicit,  and  loo  servile  to  philosophy,  ihtj 
^■pconied  to  follow  nature.  But  this  imperious  disposition  of 
)JilIo;<opher8  towards  nature  id  wone  even  than  the  tanipUcilir 
imd  eri-duUty  of  thu  vulgur;  if  a  man  disdaiaa  a  plain  thing 
bcciiUBe  it  is  plain.  And  yet  a  vast  evil  it  ie  and  of  very  wide 
pxt  ut,  that  the  hiiniim  wit,  not  being  able  to  mntch  natare» 
muH  needs  put  itt<elf  abi>ve  nature,  liut  now  we  miiet  inquln 
whether  that  single  and  Btmple  motion,  in  a  circle  and  spiral* 
from  cast  to  west,  oti  certain  polcj  south  and  uortli,  ends  and 
termiaatea  with  tbo  heaven,  or  extends  likewise  to  t 
below.  For  it  will  not  be  open  to  na  to  invent  here  in 
rc;;ions  next  u.i  »\\oh  things  a»  they  suppOM  in  Uie  henvon«C 
If  tlii-rt^foiv  in  thexe  r<.'gion8  aUo  tlits  motion  be  found,  it  will 
appear  tliat  in  Imuven  likcwiM  it  ia,  under  the  cooditioDS  of 
a  common  or  costuieal  nature,  hucK  ax  we  cx]%rience  it  First 
then  it  is  plain  that  it  i«  not  confined  wiibln  the  limits  of 
hcnven.  But  the  deiii<matraliou9  and  evidenccjt  on  thiei  fHiint 
1  bnvc  fully  tn-nted  in  my  "  anticipation"  concerning  the  ebb 
and  flow  of  the  sea';  to  nhlch  men  are  therefore  referred 
and  [uking  lliia  fur  strltlcd  amt  concluded,  I  will  proceed  to 
other  motions  of  ccleslinl  lK>dii-&  Tlictto  I  have  said  are 
cosmical,  but  mutiml,  or  having  relation  one  to  another.  Tb 
are  four  ktnda  of  motions  visible  in  heavenly  bodie«  bctudM 
that  which  I  have  called  eosmicul,  which  ig  the  diurnal  tuotiuu 
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by  Bpirald  within  tlic  tr»|jic:«.  Fur  tlic  itton  cither  t'uc  higher 
and  ngain  eink  lower,  etu  as  to  be  further  off  and  nearer  the 
enrtli ;  or  Utcy  luru  und  wind  from  side  to  side  of  the  zodiaCi 
mnaiDg  out  more  to  tJie  south  or  more  to  the  nortJi,  and 
forming  what  tbcjr  call  drngona;  or  they  viiry  in  velocity  and 
likewise  in  direction  of  motion  (for  I  put  these  two  together), 
{irocfi'ding  iiomctinicii  quicker,  sometimes  tlotre'*,  Mmctimcs  in 
progression, fiotnetimcs  ill  rcgrc»«ion,«ionietime«lili:cvvisc slopping 
aud  runiuiiiing  rilatiouary  ;  or  thej  ore  attached  and  eireuiu- 
scrilK-d  at  a  greater  or  Icas  diatatice  from  the  nun.  Tlie  causes 
and  natures  of  these  motions  I  will  only  give  in  general  and 
by  heads;  for  this  the  plan  of  niy  work  here  dciaiinda.  But 
to  pave  and  upcu  the  v/ny  for  thi«,  1  must  i^j  without  rewrve 
what  I  think  vrith  regard  to  certain  philosophical  doctrioes,  M 
well  as  ustriHioiuical  liY|H)thusc8,  and  likuwisu  with  regiird  to 
the  oliMrrvations  of  astronomers  in  variuua  a^ci>,  upon  which 
they  build  their  nrC ;  all  which  appear  to  me  full  of  error  and 
confusion.  There  arc  some  axioma  then,  or  mthcr  opinions, 
which  being  received  by  philoeopher*,  transfcircd  into  aa- 
tronuniy,  and  unha|i[>ily  believed,  have  corrupted  the  art. 
Of  ihc^e  my  rejection  and  judgment  will  bo  simple:  for  I 
have  no  time  to  apend  in  confutation?.  The  firat  is,  that  all 
things  abuve  the  moon  inclutvive  are  incorniptibte,  and  not 
euhjeci  to  new  generations  or  changes  of  any  kin<t  Of  tliie 
I  have  Kpoken  eUewhore,  m  being  u  eupvrstttion  and  a  vanity. 
But  it  is  the  fountain  from  which  springs  that  vast  evil,  th&t 
upon  every  anomaly  astronomers  frame  new  and  (aa  they 
ti^iiik)  corrected  theorlea.  and  often  apply  to  things  that  are 
80  it  were  tbrtuitous  caucen  eternal  and  iiivuriablf^.  The 
second  ia,  that  the  heaven  (as  consisting  of  a  fifth  cawnec, 
.  904)  of  uo  elciovntury  aulwtuncc)  admits  nut  of  Uuiise  turbulent 
OlitiOlH  of  comprcBeion,  reltutation,  rcpuUiou,  eubmif«ioa,  and 
the  like,  that  seem  to  be  produced  by  a  certain  hardnesa  and 
softncRii  of  bndien,  which  are  r^'gardod  a^  elementary  qualities. 
Uut  thiit  assertion  i»  an  insolent  nnd  licentious  repudiation  of 
fact  nnd  sense.  For  wherever  a  natural  body  is  placed,  thero 
olao  IB  rceistance,  and  tli:it  in  pmportiun  to  the  body.  Aud 
wherever  there  are  named  b(Mlie»  and  locnl  motion,  there  is 
either  repubfioo,  or  yielding,  or  division ;  for  these  things  above 
mcniioiicd,  nuiiK-ly.  comprcwtion,  retnxalion,  rqmUion,  yield- 
ing, with  many  other?,  arc  universal  paasiuni*  of  ninltcr  every* 
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where.  And  yet  from  thin  fountain  hii?  flowed  that  multJplia* 
tion  of  circles  comjiliotted  si  pleasure,  wliich  they  will  neve* 
thetcss  have  to  be  M>  ndnpted  to  each  otlier,  and  to  move 
aui]  turn  with  such  siuoothnees  and  Rlipperioess  one  witlim  tbt 
nthrr,  that  there  is  no  ohniruclion  at  all,  no  ductuation: 
which  are  plainly  fanciful,  and  trample  upon  the  nature 
tliinj's.  The  third  is,  that  nil  natural  bodies  haTC  tii 
ovrn  proper  motiooB ;  and  if  any  be  found  to  bavc  more  tlin 
one,  that  all  the  rest  come  fnnn  clscwht-re,  and  from  aomt 
separate  moving  body.  'I'han  vhich  nuthing  falser  can  be  de- 
vised, seeing  all  bodies  by  the  manifold  consent  of  tbings  an 
endued  likewise  with  mnny  motions,  some  ruling,  some  obeying, 
and  some  also  lying  dormant  unlcM  cxcrtt-d  ;  and  proper  rootiftiii 
things  there  are  none,  except  exact  measures  and  modes  ol 
common  motions.  Hence  again  has  come  forth  a  separate  jmmKM 
mobile,  and  heavcn«  above  heavens^  and  a  cotilinuous  ctiaia 
of  new  titructurco,  to  meet  the  demands  of  such  different  mo- 
tionH.  The  fourth  is,  that  all  cfllestial  motions  are  |>erfomied  in 
pt-rfL-cl  ciix-les;  a  thing  very  cuiiibruuD,  which  baa  produoed 
tor  U8  those  prodigies  of  ccvcntrics  and  c[)icyclcs ;  whcreai  if 
they  had  consulted  nature,  tlicy  would  have  found  that  while 
iniitiun  firdcrly  niid  uniforiu  i^  iii  a  perfect  circle,  motion  ov 

riy  but  nmllifurm,  such  ae  is  found  in  many  hca%-enly  bodtesi 
is  in  oilier  linca ;  and  deservedly  does  Gilbert  lnii«;b  at  thia, 
Bftyiug  that  it  is  not  probable  nature  would  have  formed  wh^cU 
of  one  or  two  miles  for  inetanoc  in  circuit,  to  carry  a  ball  tbe 
eise  of  a  palm. '  For  it  eceme  that  the  body  of  a  planet  is  no 
bigger,  a»  compared  with  thone  circli>a  which  they  invent  for  it 
to  move  in.  The  fifth  i»,  th»t  the  itUirs  are  parttn  of  their  own 
orb  fixed  as  it  wore  by  a  nail.  Itul  tJiiti  is  very  evidently  a 
coneeit  of  tliusu  who  deal  with  mathcmaticfi  not  with  natui'C, 
nnd  fixing  all  their  attention  on  the  motion  of  bodiefi  enlircK' 
forget  their  eub»tance'>.  Fortlini  fixntion  is  a  jinrticular  afTccti 
of  compact  and  consifltont  tilings,  which  keep  firm  liuld  b' 
reason  of  the  prcMiirc  of  their  parts.     Hut  it  is  tjuit«  incon- 

ivable,  if  it  be  transferred  to  sull  or  liquid  bodies.    The  si 
is,  tluit  a  star  is  the  deuaer  piirt  of  its  own  urb ;  whei-ei« 
stars  arc  neither  parL«,  nor  drn^cr.'     For  they  are  not  liu 

neous  with  the  air,  diftering  only  in  degree,  but  th 
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quite  hoUrogenooua  and  differ  id  Bubalance ;  which  substance 
also  ia  in  respect  of  deoBitj  rarer  nnd  more  open  than  the 
ethereal,  lliere  are  tilcewiae  many  other  opinionn  equally 
vfiiD  ;  but  the»e  will  suffice  fur  the  present  bur^ineda.  So  much 
then  for  tliu  ductrines  of  philosophy  ooDccrning  celestial  bodiee. 
,A»for  thcbvpothcswof  astronomer*,  it  il  useless  to  refute  them, 
Iwcause  they  &re  not  themselves  asserted  as  true,  and  they  may 
be  various  and  contrary  one  to  the  other,  yet  w  as  equally  to 
save  niid  udjut^t  the  phenamctiA.  I<el  it  then  be  nrrnnged,  if 
you  will,  between  philosophy  and  astrouamy,  as  by  a  con- 
venient and  legitimate  conipact,  that  astronomy  »haii  prefer 
t.ho?e  hypotheses  which  are  most  suitable  for  compendious 
calcultttiun,  philosophy  those  which  approach  oeiirc^t  the  truth 
of  nature ;  and  that  the  hypotheses  of  astronomy  nhall  not 
prejudice  the  trulh  of  the  thing,  while  the  ciccieions  of  philo- 
sophy shall  be  such  as  are  explicable  un  the  [ihL'nonicna  ofi 
n!>tronomy.  And  mi  much  for  hypotheses.  Hut  with  respect 
toimtronuniiuil  uh^ei'vatitmB,  whiiih  are  AKsiduuu^ly  accumulutcd. 
and  lire  continually  dropping;  like  waters  from  the  heaven,  1 
would  by  all  means  have  men  beware,  leat  ^aop's  pretty  fable 
of  the  fly  that  sate  on  the  pule  of  a  chariot  at  the  Olympic 
races  and  said  "  whut  a  duft  do  I  raise,"  be  verified  in  them. 
For  so  it  ib  that  Home  small  observation,  and  that  disturbed 
soinetimea  by  (he  instrument,  nomotimea  by  the  eye,  some- 
tJme»  by  the  ealculatloD,  and  which  may  be  owing  t/n  some  red 
change  iu  the  heaven,  raises  new  heavcus  and  new  i<pheres  and 
circlea.  Nor  do  I  say  thi«  because  I  would  have  any  relaxation 
of  industry  in  observatJont!  and  history,  which  1  say  should  be 
slmrpciicd  and  strengthened  in  all  ways,  but  only  tliiU  prudence 
nnd  a  perfect  and  settled  maturity  of  judgment  may  be  cm- 
ployed  in  rejecting  or  iill^'ring  hy[Kilheses.  Having  therefore 
iiow  oprned  the  way,  1  will  make  a  few  gcnt-ral  obscrvatiMnfl  on 
the  motions  themselves.  1  have  said  that  there  are  four  kinds  of 
greater  motions  in  the  heavens.  Mutton  in  the  depth  of  heaven, 
upward  or  downward  ;  ruotion  through  tin  i'ltitudr  of  th<  zodiaCf 
deviating  to  south  and  north ;  motion  in  the  dirt-cHon  of  the 
zodiac,  quick,  eluw,  progressive,  retrograde,  «nd  stationary ;  nni) 
motion  of  elongation  fri>m  the  sun.  And  let  no  one  object  that 
(his  second  motion  of  ktitudc,  or  the  dmgonei,  might  have  been 
referred  to  that  great  co<mIcal  motion,  being  an  alternate  incli- 
nation towai'ds  north  and  south ;  ituL:^niut^h  oa  ^umi  %y\vvi!i,»iiu;)r4<« 
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in  like  manner  from  tropic  to  tropic;  only  that  the  cosraiml 
motion  U  iipira]  einiply,  nhRreiw  tlif>  other  is  likewise  simuMtt 
Kad  with  much  nanllur  intorx-ul^  For  \iui  ha*  not  C8caped  w^. 
But  the  fact  is,  that  the  cont^ant  awl  perpetual  motion  of  the  sui 
in  the  ecliptic  without  Ulitude  nnd  drngonH,  which  fun  nererlbe* 
less  hu  a  commoa  molioD  vrith  the  utlier  planets  in  reepect  of 
flpimla  between  the  tnipics,  forhicU  me  to  agree  tritb  this 
opinion.  Wo  must  tlicreforc  Mck  other  sources  botli  of  ihi* 
luid  of  the  three  olher  motions.  Such  are  the  ideas  with  regard 
to  the  celestial  motiona  which  ncern  to  me  to  have  IrMt 
^,t';  ,  inconTcnicnce.  Let  ue  see  then  vhat  they  deny  and  whtl 
they  afiirnt.  They  rfrny  that  the  earth  revolves.  Tbej  dmy 
that  there  are  two  motions  iu  the  hvawnly  bodies,  one  hcuig^ 
from  west  to  cajt;  and  affirm  a  differcDCc  in  »pcctl,  one  out- 
Rtripptng  and  leaving  Ili4>  other  bt.>hlad.  Tliey  deny  an  oblique 
t>ircle  with  a  diflere>iit  jHuition  of  ilH  polciii;  and  affirm  npiraliL 
They  di-nif  a  sepnrate  primnm  miihUe,  and  carriage  by  force; 
and  affirm  a  eoitmical  consent  ite  the  common  lioud  uf  tlie  eysteni. 
TliL-y  tiffirm  that  tht-  diurnal  motion  in  found  not  in  the  heaven 
only ',  but  aUo  in  the  air,  water,  and  even  tlie  exterior  of  the 
earth,  in  rc«peot  of  its  verticity.  They  affirm  that  this  connical 
motion  of  fliiwing  and  rolling  in  Huid.',  becomes  vcrticity  anil 
direction  in  solids,  until  it  pa8»es  into  pure  immobility.  Tliey 
c^y  that  the  elun«  are  (Izcd  like  knotd  in  a  board.  Tlicy  deny 
that  eccentrics,  epicycles,  and  t^uch  etructurcs  are  real.  'i1iey 
affirm  that  the  magnetic  motion,  or  lliat  which  brin^  bodies 
together,  is  active  in  the atore,  whereby  fire  evokeaand  tainoA fire. 
They  cffirm  that  in  the  planetary'  heavcna  tlio  bodies  of  tbe 
planets  move  and  revolve  with  greater  velocity  than  the  rest  of 
the  heaven  in  whii^h  tJiey  are  aitunted,  which  doctt  indeed  revolve 
but  more  slowly.  Tlicy  affirm  that  from  tliid  inequality  cumc 
the  fluctuations,  waves,  and  reciproCHtiuon  of  the  [jlonelnry 
etlier,  and  from  thero  a  variety  of  motionit.  They  affirm  a  ne- 
cciwily  in  the  planets  of  reTolving  faster  and  slower,  accord- 
ing as  they  are  situated  high  ur  low  in  the  heaven,  and  that  hy 
coDsenl  of  tlie  tmivcrsc.  But  at  the  same  time  ihey  affirm  n 
dislike  in  the  ptnnela  of  preternatural  velocity  as  well  of  the 
greater  an  of  the  lesser  cli-cle.     They  affirm  a  tondeuoy  to 

'  Jfa(i  A'untm  mvmjri  mm  rti  (vln,  wtf  H  in  «£■*,  aq^t,  ttiam  trtiuU  trnm, 
fiiMd  MrtKilMtra.  So  til*  KBWKe  itandi  In  Ihr  vrivlnaL  Bui  It  M«W  IhU  Utntwm 
or  wow  (igalnknt  «wd  Iu*  diwvpH  obl  —  J,  S. 
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follow  the  sun,  by  reason  of  ncedincas  of  nature,  in  the  weaker 
fires  of  Venus  and  Mercury ;  the  rather,  because  Galileo  has 
discovered  certain  small  wandering  stars  attendant  upon  Ju- 
l>it«r.  Theae  then  are  the  things  I  see,  standing  as  I  do  on  the 
threshold  of  natural  history  and  philosophy  ;  and  it  may  be  that 
'TKe  diepef'any  man  hns  gone  Into  natural  history  the  more  he 
will  approve  them.  Neverthclcaa  I  repeat  once  more  tliat  I  do 
not  mean  to  bind  myself  to  these;  for  in  them  as  in  other  things 
T  am  certain  of  my  wny,  but  not  certain  of  my  pOBition.  Mean- 
while) I  have  introduced  them  by  way  of  interlude,  lest  it  be 
thought  that  it  is  from  vacillation  of  judgment  or  inability  to 
affirm  that  I  prefer  negative  questiona.  I  will  preserve  there- 
fore, even  as  the  heavenly  bodies  themselves  do  (since  it  is  of 
them  I  am  discoursing),  a  variable  constancy. 
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««W,  wilhoui  iQibiltiiiB  luoutiiTP, 

aus. 

ii.  d^;. 

hi*  iiinilr  nf  nniftn'.  !••  S-0> 

on   brij[hl    niiihl*    colder  tbsn   an 

AlexAadoc  lUgataa,  Aiiainiclu  diicipnlui,  i. 

^^^^       cloiui;,  ii.  C28. 

i:{i;. 

^^^^b  cbMk  mTtncr  than  ap>ii,  lA. 

wiflii  tnna  contcimiPi*.  i.  4.>9. 

^^^^P  raidiHa  npm  of,eoU,  iii.  511. 

eimipluin   anlv  cui]uiicli«nit    niilitnria 

^^^^     when  tnottil  in  colder,  ii.  6*9. 

viriuiij  r(  literaria;,  i.  47^,  475,  47!li 

■               in  ihin)i>  filjnu)  \»  (ntrm,  lA. 

«b  Aiiitoicls  cdiKaiUi  i-  47S> 

B               ccnuciiliiig  •>{,  «xp«nmcnl   pri>pnH<l, 

■1|  (Hidilii  trmprt  (niuitatLii,  lU 

■                   ii.  46-.'. 

ailiTiimEnY  Unrncn.  lA. 

■      nlxbrily  of.  (tr*^  Rnd  hi-RlthfoI  mm)  \ir 

ftpoptilhrgnis  rjitaOK*  DlOgtnrm.  ift.        ^^ 

1                  uImiwI  for  (labtutlan.  ii.  5^2, 6oy 

de  motUklttal*  tun,  tt.                               ^^^^| 

H              bow  U)  Ml  ulubrilj  n(.  Li.  Afl2,  CU.V 

do  Mn^'UiiM                474.                                ^^^^^t 

H            nMeuiiy  of  huviiig  hMklthful  indwui. 

ad  C.itMiLdrum,  ii.                            ^^^H 

■               iLCil. 

ad  CU  Iii  I  hen  cm,  iL                                  ^^^^M 

^^^H    nlaWtr  dI,  haw  known,  V,  3.97. 

ir  ^  iiii|intr«,  "4.                                           ^^^H 
d(-  llrpliRdiniieet  Crit«cw,  !.  476.                   ^H 

^^^B  u  trk»t  hour*  bNt  bikra,  ifi. 

^^C  lifniihjr  (nm  what  qoart*r«,  ib. 

nd  PArm*iii<)i>in.  ik                                              ^M 

\io\mnrA  by  rHIuTin,  ii.  tjtu. 

Altxaador  BorgU,  do  vipt^iilttnoliatlariini        H 

cuiik-UMlon  of  ilir.  IL  3l>n,  SSii. 

NmiKtliMiul,  i.  A76.                                     H 

exdjuion  oft  lUiturliaiicc  in  builc*  'cnuii'tj 

of  th«  Knincli  at  Napic),  iv.  371,                    ^t 

Lj  iu  aiftnliun,  iv.  'J3.1. 

Aliment,  io.  48A.                                             H 

mMiii*  nf  ricliuion,  ir.  334 

chungp  of  n«ewi>ry,  wh«n  lh«  rttWc  bai         ^M 

adnmtaoo  "f  ■>*  ncloiien,  lA. 

ipoilt  to  prulniiB  lifo.  ».  28*.  8J9. 

i\M»mtitj  U  Iha  buoian  badv,  buw  vfirn,        H 

eicludcd  in  IWD  wari,  v.  'Jill. 

■ 

1.  bj  doling  the  [lorta. 

rnpid    contam|ilio[i    of,    bj     th«    liviii|{        ^t 

H,  bv  tilling  ibfni  np. 
k  ni^vdjr   ihing.  teiKing  vnrjrthing  wiih 

•.pirit,  i&                                                           ^^ 

proprrlion  »f  xetetioni  to,  rli                            ^H 

■vlJity.  r.  JM. 

otuKt  of  Btiuphy,  t.  315.                         ^^^^^t 

dilatiun  at.    itibied  tlispl;   bj  hat,  r. 

th«  tturi.                                               ^^^^1 

M.  Mi. 

AUmaDtoUo  prr  nicrdu*.  Ii.  2!X                 ^^^H 

liclii  up  tlio  mc>i*liirc  i>f  thr  awth 

bl>t-'rla    ftttniMitalioiiio   coriKribm  Jn,    t. 

and  (iim*  it  )iil«  iUflf.  t.  SiS. 

iOH. 

h«w   far  tafubla    of  mnjiLcliDn.    r. 

AlLmeDtation  by  trpnmlion.  i.  339. 

XI% 

ppnnioicd  ill' four  »ay».  ix.  .'i'*3.  .193. 

whrlhiir  when  nritiid  it  con   be  m 

,     □[  pliinli  nnd  at  niiiinili.  ilitfrrrnce  noted 

fliL-J,  v.AH<!. 

hr  AtiMDiK  T.  226. 

•dmitt  of  c«r>tidcnib1  c  ri^rlracllan,  r. 

the    luunc    t£  rtpnif   in   liiiiig    bodi-;*, 

4Qfl. 

».  220. 

ulttlMbjrAnNxiouMlull.voneprilloipl* 

natiriiliniwu,  bj  whnl  nilM  Io  be  wloctf  d. 

of  things,  T.  471. 

».  34 1, '241'. 

fta  Imponuioc  in  tlic  nniNne.  dk 

ocincB*  of  m*|>ti«n,  v,  243:. 

E      K  te«<«j  cboM,  iL,    Stt  Art. 

inndri  oTuiiniiUutin,  it>. 

AXb»A».  f"niw  cj'is  1.  270,  £C«'. 

dftfrrv*  of  riuitri >b 'n«i>t,  v.  213. 

AlollflBllt.  dixhivit-lh  hi*  Art  upnn  hit  awn 

L     mot*,  iii  iur. 

L 
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AlimeaUtlaii— MMiMMi. 

itom  wilhmM,  coninbntM  la  Inngnil}-. 
T,  S3I.    Jh>Nourithni«iti. 
AUDuntm,  il  IM— 1$8. 

K2>  aliiiMKttUiEi)  dcbel  *Me  ratara  ii>re- 

aaiit,  a.  130. 
nnn  ciiiiiiibataniuiU.  il  131. 
at    ]jr<>|<ii    tccpdnu  oil   ukluniin  >liniPii- 

tnti,  i&. 
ijiiitiui  moilii  tiw^Uim,  i'&. 
quibui  ciGtlii  >ai!iailiilitin,  iL  1v'l> 
grndua  liutritnpiili  ftn  mtnlr,  ift, 

Ma  fet  eljtUila  ulimanutio,  ift. 
aptniu  niwrum  wpw,  iU  186—1 9Z. 
wt  MtlM  MvpnrU  cxuriorWi   ti>    I9'X 

•piritoi  'i'v  iWM«nnuni,  ii.  20S,  20(i — 
208. 

■inputii  dirbiu  rvjiiiriCiir,  u.  006. 

a  tpititu  tiiin<Lli>*l)*iinil(Jir,  ^ 

HcrcmuKit  iDt^di,  il.  307. 

cian  MtrvphuB  quid,  A. 
Alk«mM  nipdicina,  i,  S9S. 

mntitit  imemleJ  If  Mtmt,  I.  £96. 
in*(0rieal  irtiM  of  Srriptun  nnea  pnfrnbl* 

(a  ihe  litrmU  iii.  <87. 
AJliOi  wan  kiiuuld  b*  tiramptlj  niiderMkcn 

fnr.  V.  UJ. 

AilnlgM,  n.  ^r>^. 

Alloy*  tS  (li«  prcci«ni  niDtitlii,  iL  SSA. 

Alp«ti*gtiu,    ii«    TKtorion    PlmHarvm.  iii. 

721. 
Alpbtbct  n/l&f  mmyw,  i.  8iL 

«rndLiuir,  Jti,2il3:  *.  133,908— StI. 
rule  and  (onilndioii  af  tl,3in,  211. 

of  nt&Uiut  luliifri,  *.  135. 

of  typhfi  pr"potrJ,  ir,  445,  4(6. 

jte  AbendMiuin. 
AltU  on  wIimI>  water  alws)i   nttinsuithed 

the  «ncri6c«i  T.  8d 
Altar*  quo  ign*  hcmdm  *uiicn  uu  dMBimd«- 
tat,  fi.  2«7. 

*b  lltmn«4Hciiptain,  Iii.  111. 
Altentiona  armnurr,  ii.  615,  GI4. 

"•itrintl)  rnijar "  ubjil,  CM. 
AltltndO  ivitlrinini,  ii.  51. 
AnWr  fiitthtn  in>n*oiii  npfiMilf.  ii.  G.M). 

nti  <i|ii>t«  pradiicinD  liii:|^*iiir.  v.  '/TtL 

Hm  pmenRl  in,  liuw,  r.  3'J(I. 
AmboTgrlM,  inolitinal  um  itf,  v.  3St. 
AmbifUit;   of    tpncht  MUliua  ai^iu*!,    iti. 

3!lt. 
AroUtion,  ihrm  grmAa  at,  h.  1 14. 

l^r  tntlntniiiB  n(,  1.  m 
Ambltionli  trin  jtonrni,  i.  23!  :  iii.  DII. 
Ambra  OrUb  ntdiciiuu  ii.  Hi. 
AnufiOk.  CDUM  of  tha  bukirardAtw  «r  tbrir 

dnliiatian,  iii.  U9. 
Amidtli,  aatiiliMA  dv,  L  703. 

qmlla  cioir|«nBda,  I.  7i6. 
AraomBm.  IL  C.JO. 
Amor,  nnttilicU  <1(  •«,  1.  702. 

ti  |if  iirre  gnudii  cut,  li.  172, 
Amorlijed,  iii.  &03, 

Ainpiie,  On  lit  ffafuKfitf  i)/'&M«t,i.fi6;(. 
AmjitillcstloB,  ttiF  art  oT,  iv.  410. 


ABataptitUnim  hrrvd^  i.  197. 
AubBptUU.  kriMjr  or.  iiL  422  :  v.  I. 
AuffOfisal  aipoaitiMi*  of  acripurf.  &  IS. 
Aaacraau.  ia  tnlM  OMcoMniM  Mn  win  J< 

Anftlogiei,  uDt  d><lMVBc««,  tba  A^d* 

Aaalytica,  i.  fill. 
AsAljtits,  iii.  39,1  :  ir.  4S9. 
AuLWmui,  a  udlcU  nimia  BMlKia,  L  % 
Mi. 
brauniB  TiToram  penaWM,  t9L 
tnrponm  orsHiMoniiB,  i.  2Jt3. 
Jtintomy.  InwmtiM  oTpniMniiDM  t>,L  M 
of  ainalc  badln,  Ir.  124.  B«3.  »A 
•Iniplti    wall    Malfd    «if  I    ttmfmiM 

■wnUof,  i*.  S85, 
inwrior   futa   of  mm   Aitlrw  tnm,  « 

niiDihor  ai  nnch  a*  lh«ir  »>1*rur.  A 
or  thr  iiiiiij  nilijrci,  bov   (u  jBluibak 

It.  SSG. 
MpR>*«4  b;r  C<Ua«.  iii.  874. 
Mcira^  m,  iii  374. 
rnninnitm^  A. 
Anazarui  pitiondi,  \.  fiSI. 
Aiuxarcbu  hii  oul  hia  wngUB  mdrr  kcmi 

iv.  .17  i. 
AjMUUntBM  aint  ntnclMm    rmm   P«mV 
IIL88L  '^ 

qwwtwni,  Ui.  KS.  89. 

T,470.  r-       ,-     — .- 

hii  muoni,  ilk 
AneherAta  l<>i>i;»ti.  li  I78. 
Anoboriu*,  Inn^Tviir  sf,  v.  281, 
Andant  hiaOiry,  iltntlancna  in,  IiL  SSL 
AndasU^  ih>'ir  um  or  (lanibUa,  aflMiriaDih 

bblr^  ui.  433. 
AngcU  at  luinliu,  uatw  Mrmn.  i  141— 
S47. 

ordiBM  anfalanm.  L  464. 
Angdi,  IfaronAji  mJ  wunn  &r,  i.  4  44.311 1 
iiL  2H  i  ir.  343. 
mptnM  Ig  4k  AiMAao*  at  Jhtm  arf 

imimentj  U  maOir,  IU,  AA, 

•diiniicn  •(,  rarl>Nlil««,  iiL  SM. 

Iniiiiirr  inu  ibrir  natun  um  ii<iij1iili<, 
111.  3S0. 

taatt  of  (Icir  (aH,  r.  ^. 
Angac  of  (cincca.  Iw  loatMd,  r.  lA. 
Asglia  in  btlloKinprt  Ualliwitiurnw.fiouf* 

..  jye. 

Anballtiu  tiominuia  inigii  failri  A«k«  wmW 

It.  H. 
Anlaia  banana,  rjui  iam  rant  pwm^  L  WL 
I.    tnltooatio,   qiua  diTaia,  ■    iwdi»i|i 

Ihi,  A. 
i.  imtliniiati^<liiaMiMMuni«  pum  bruits 
Ueo.    ]■*?   iTibam    **  frodatai  *■  • 
tiiUricibttt  atfiBttilanan,  tonriUis 
aire  jiniclutlB.  1.  G«4-~SII7. 
cujuf  doctrin  inm  fanoa ; 

A  lit  malu  ralualatio.  1.  tttL 

«1R. 
h  Da  atam  H  ■catiMH  j  wji 
\  taMboMBHvAlft— Cix 


rUlLOSOPBICAL  WORKS. 


M5 


D«    diltrrciiiil    fnccpllunii    at 

tcntb.,  i,  Gl  d. 
Da  r'niiii  lii(i>,  I  61?. 
At   filtututibus  tnimiE,  •ppEiidice*  inm, 
i.  007. 

1.  lie  ditinrttinnr  niLttirilit  qii'i  >th 
aul  Mlifwiarui ;  vd  «  ciuii*,  v<l 

rat  luUnnli*  I  rA  tiHliv)!,  rtl  |i*r 

2.  Dd  fMciniitianis  i,  EiOtl.  ti<19. 
docCrtiui  firm  luum  rl  ulijnlii  bcnllatum 

diiu  Jiabcl  panu,  L  CI  (. 

I,   I^ijica.L  GU^I'lB,   Sn  Lag\t», 
%  Kthini.  L7I3 — 'J3.   Ji^  Kthien. 
ruliuni  animi,  I.  731 — 71'.'. 
luiiuin  Biiinii  cum  Uiiiu  c^rpurii  cuintiiu«> 

lun.  L  743.744. 
Isliuiialit  ia  honiiiip.  iicc  ti  mdim  oil, 

DM  MpMidur,  imc  inUrit,  iL  2UG. 
ftninwB  MM  IniiBoiiiMii.  i.  4RI. 
taimalla  »i  ptntitu.  diicriiDPii  inter,  ijannil 
rrnoTatianeiii  kb  Aiut6lvl«  iiatitlum,  ii. 

loiigin^iilAi  *itto  eonuD,  il.  131 — 130. 
ex  piiInrnctIon«,  i.  316. 
mf""'*!  Ihfir  ihtipc  attributed  to  iba  tolitot 
lh«  womh.  ii.  -if-J  ;  i.  35B. 

Utiani  tiiim^ifiii*  iuitar  tpMuli  tollui  muiiili 

LniiftU,  iv.  309. 

braiMlatiO,    oianipatmlin    piMmgatin,   ii. 

OlS. 
UtnlUlatien    balongi    to   OniuiuottDte,    il, 

inpoMibilil^  of,  ii.  3K9,  364. 
in  lutDK  il  nonr,  *.  3'^0. 
th«  work  or  Onnipotraw,  v.  4Q7. 
hnw  lij  be  rffwci'd,  iSl 
InnotaUms  ufapptuTcdauibDra  required,  i v. 

4S4. 
L]tti|5>WM  o/ccflu  tarritJ  Ij  Ueatt  f*  i» 
fiH  the  KvmjJut,  i.  G19. 

vvf  hartruf  ta  ih«  gudn^  <*.  hi. 
LntttnUo  huiiiiplirrp,  t.  fiSfl. 
^tantlcan  hprniaphnrriiin,  iii.  16a. 
^t-hiU  ^f  Art*,  if.  136. 
Lntbrvpomorpbia,  i.  <;||. 
LBtfamnt«rphiU(,  ^tnt-/  oF,  iU,  341,  30G  ; 

^tliTopoplugi,  ii.  131. 

Knti-Cltriat,  Arittotl*  Lktoed  to,  Iv.  S45. 

LuticIirilU   tifnuio,   tuo   nomiuB   veDire,    i. 

&49. 
katlAhtlatiU,  AmUtetu,  iii.  5G7- 
iBtUtpatlO  meiilit,  L  IS4. 

nuunt,  i.  101. 
tatieipttioii,  «  (wJiRinins,  iii,  23ff. 
lb«  wMkaeit  of,  ii. 

I    of  the  mind,  i>.  4X 
ortim*,!!  minuK  r.  401. 
kniicipaiinnj,  rojacUnn  a\,  iii.  341— 34li. 
nil  itR  dcflciinnibT  Mciil^tit.  iii-  '^^L 
o!  nnturr.  It,  J>1,  h'i, 
Latui«inief  in  A  Jiiniiia  Liir,  r,  i99. 


AstiochU,  vrhfftaamc  air  of,  whjr,  it.  6&I. 
AtilijiBtmoi,  dicium  Alcxandn  tiita,  L  474> 

Aiitiptri  11:1*11,  Jirlrir.*  nf,  i.  S4'.I. 

,..iiin(l<r,n  uf  Urlw*  bf,  T.  S02,  393. 
iriiiinciiiinM    eorporuni    f«r,  Ii.    397, 
i'M. 
Antlqaiui  tl  noTitas  tnmparii  filiK,  1  4&8. 
iuiiuudii'um  cjii>  (ludiuu,  ■&. 

miindi  Lpiiui  vnium.  iii.  tllS. 
inKnr  (unv,  clduI  itil«c  nuliiln  eoadit,  iiL 
A74. 
AntiiiaitiM,   at  ntnnsnla   of    bluturle^    i'< 

303. 
Antiinit;r>  '')■«  ¥»'*•'•  mafllet   btr  hfod  anfl 
leili  uIm,  ilL  J2i. 
igiinnuic*  p»val«nc  la  **t\y  njti^  ■&. 
ivo    mndi  iniporuivM  iiuchnl  lo,    iii, 

230. 
wbat  lOBMQM  du«  !»,  iii.  291, 
ths  pTMenl  (imt  Ibe  tnie  antiquity  a(  thv 
world.  IT.  82. 
AnUthtUmm  n»mpli,i.i;8S— 706;  iii.  (l:f. 
AnlDulnui.  i,  i',2. 
ADlaaimu  7iu,  iii.  30& 

■  tplitlM  of  cntumiiii  W,  4  JS> 
Astrant  Bpimpnidit,  il.  17S. 
vita  in  autfit  longava,  & 
Aim.  hii  lisan  a  chanD  for  audultr,  it.  665. 
Aperiontl.  iii.  Oi],  C33.     Sn  Ilntcrlpla. 
Apcitum  ni{ui],  uluii  ct  almi'icui  liiiitutum,  \i, 
•2i>n,  id'.!, 

AphOjiUBM,  knawledge  ancieaOj  dalirNiol  !>i, 

why,  111.  4N8. 
otMlIenM  of,  lit  4 OS, 
at  Soloman.  «am|dM  of,  Iii.  448-4^3; 

r.  SB— «S. 
vnlualitD  obiBrmtidn*  «ipreMad    lijr  tl,« 

nn-cienti  in,  iii.  4S3. 
weII  uH>d  b;  UKunt  ditovnvn.  Ir,  K'l. 
□0  the  conpiNiCion  of  tha   Pnuinrj  Liia> 

loiy,  it.  25;t— I'GJ. 
deliruT/  ofkcawltdgo  it),  IT.  4£0, 

Apbdriimi,  i,  CS&,  SSG. 
Apnd  anti^iiot,  i.  1S34. 

tnodnll,  ill.  y.i3,  Mi. 
da  cnnrineDdd   IllitaiU  Ptimk,  i,  S-4,V 

403. 
•oitntui  qiuundiu  aidisrisniii  tamjirvlMiiii 

fmcsn  polMt,  1.  AGO. 
de  Jiutiiii  uniTcruli.  i.  U03— 1137. 
Apia  raiiu,  me^lia  *i;i  pbilutaphaiidl,  Iii.  593, 

Apogvam  ei  PeiEEKuni  plaattaruni,  iu.  743, 

747,  7U4.     Set  mneU. 
Ap&llD.  nitd  of  h«nlin^,  iv.  2'i0. 
A^olloniut  nr  Tynn.i.  m><I  thm  lb*  lidri  trert 
caiivd  hy  thi>  n^piratinii  nt  ths  ■ptritui 
munili.  II.  <i4ti;  r.  iDd. 
bi*  itmndfAihcr,  cirvir  rrapKliiig  hli  as''- 

ii.  96. 
doctrina  ajni,  ilutun  «|  rvHujiuin  niarti 
ma  TvtpimtionM  i«tn»,i>l.  ^iOi 
Apoplexy,    FnuciUDt\uh\    !*»&&']    W,  '^ 

A:<wUi\i,  cm  lu&m^,  '«■  ^%%- 
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Apofihtittna,  iii.  »3;  h.  314. 
•>rrnu,i».  311,342;  i*.  su. 
I .  ApatbMiii,  ill*  ht/tiPit  hutun  bMwnr,  in.  Ml. 
of  UAir,  r.  i3I. 

of  iiiianion  of  Mw  arli^  ifL  SS3l 
imrrnuiniin  ooTtmin  uboio,  i  47l>;    it! 
SIR,  till. 
App*»U  kt  law,  not  to  ba  mad*  Km  nuj,  t. 

1119. 
AppOQilleM  to  hitlnry  :  (p«»tltN,  UlMr^  and 

N|>ii|iIiitLrgiui,  313,  31  i. 
Apfcodim    huUiria' :     amlionri,     qiittalir, 

AMfibthagiMU.  jlfl,  A17. 
AypoBU,  tb«  niuun  a(,  ii.  C09. 
whjr  tfcfwiti  tMU«  ■limuLiM,  iA. 
nf  cuniinnxiioD  ui  liijuid*,  ii  SIS,  S4T. 
bubblr*,  ill. 

Vmu  pligw  of  PemocritQ*,  iL  346. 
*tiiM  and  motioDi  of  mailer,  ir.  S$<, 

"mr. 

IppMitH  euilliva."  a  dlMoae,  Ii.  60!). 
Aqua,  c-ii'Imuiin  niiuui  an  tHiMibile,  I.  332. 
Ill  i:l"l">  pl''i">l>n>,  il.  S!)S. 
tut r(iii-| mil i I  iguniiiur  ctyt,  Ii.  2Bt> 
rx iir tin i Ilium  rulliitm,  it. 
oiMnmraturH  de  (xjiuui'uianuioni  aoua, 

iii  ro»-;o7. 
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on  auaUmiy  of  llle  liiinK  lubject,  ir,  5&0. 

Comcnta  ^hkh  bardm  likv  mubtes  u-  $34. 

jnh  whpn  rfry,  ii.  S2(l. 

pn'pnt*d  li»tor7  of.  W.  270. 
CenMiiAD  couiU.  r.  SI — S7- 
Cencrc  rif  ilie  utiirenr,  wb>tb«r  ihe  nilli  «r 

l)irlUli,  V.  iSIt). 

Ccatnun  ijilvmstii  tctluiiluiii,  iii.  739. 

»ntm   |>lum    ia    motibu*    ilcllMiun,    i. 

308. 
C«phaloniA,  tarln  dye  oC  \L  SS4. 
Cene  hiitnna  (ODimbcndo,  i.  4 10. 
Cerebri  vciiuiculi  tclin  pmipui  (pititCj  viinlji, 

ji.  JU, 
CeftlDO&lal  Iav,  momi   philotnpby  CPiiloined 
in  thv,tii.  297. 
okJKU  (if,  l(.  ST7. 
■wslo.  ill.  StII. 
OKtmoUflt  in  nligioR,  (lit  OM  of,  It,  40]. 

niitilhriti  f'lt  nn<l  njptiitl,  i'.  48tF. 
Cor**  dll.co^«♦l^  by  Piui,  iv.  3J6. 
OrU  uionlin.  an  pnmtUlii,  i.  lil. 
crrtHuiliiiin  rtdiIuj  pmpuiiii.  it. 
dun liii: lift  inrrniriiiljiin  TDnutrm,!.  \&9. 
CorUuit7  of  liiri-ctinn,  wtint,  iii.  23.V 

whiiibcr  niMitinbU'  ni  nil  by  mrn,  iv.  39. 
ffi-grtttin  aWitu  rit,  prikj>i»>-d,  iv.  40. 
IWD  mndu  oraitnuiiiiH.  if,  5(1. 
hov  for  allaiciabli-.  iv.  ll'l. 
OarTOTnm  via  nlebKtut  ob  LoniptudiDMii,  ii. 

1S8. 
Chaldako   niln>1'>f;7,  in  example   of   eKp«ri- 

inrikL-tL  4liiinqlir.n.  ill.  Mllft. 
Qbolyht  p'iffvifvii««,  i.  n,1U. 
C3iainb«n  kI  hi>»llh  in  N«tv  Allnnlii,  lit.  Mil. 
ChRiDcIeaiu.  ihrtr  hnhiu,  il.  mo.  4<j]. 

imrd  iit  ninific  ta  isiw  tcmpi'iti.  li.  4til. 
QuDM,  invDntiani  oftca  ta  be  tclerrtd  Us  iii, 
3U. 
hu  nm'Tlh.liig  la  da  with  man*!  tha-nght), 

iv.  409. 
lb«orijtiiio»rtif»ci(!ntc«,i«.  408.  itcLuck. 
Otuugv,  nil  tiling  an  abugcd  »nd   nacliiiig 

laal,  ir.  33S. 
OhMI  ro.?>al  with  Lor*,  r.  4CI. 

•ignlfl^a  tli«  nita  >uua  M  eaD^rvgition  of 
'  nik[t«r,  V.  iHi. 

'  WKiu*  Aniciri,  tii.  79. 

'  iitliciibni,  iii.  OQ. 

iiiritniir,  .juid  ■ij^nijiatt,  ill.  86L 
CIunet«r,  bnc  Juduvd  of  ai  homo.  iii.  tyt. 

Iiiiiniui,  nrialin  of,  undi-Khliod,  v.  21. 

■bown  bail  in  hiilDr^.  ii. 
"  DFCotlijr  of  ihe  nudt  of,  ».  flfl— fl& 

B  chitnictrr*  and  icmpart  of  mm**  dtrpMi- 

H  tinns,  >ii,  '134. 

■   Cttkne'Jtt    r^nl.    u«#<l    in  Citliin   nnd    iha 


Li>rnnt  tiirxptM*  thin^Rod  notion*.  liU  9'. 
Ctaanotarei  inrdiiuniuj  n  iiMiirA   lui;iii^>i,  1. 
73  S,  734. 
rvnl'-*,  i.  6o-2.  653. 

CbUUBl,  tW*tl  at,  inadni^rxm,  ii,  Gl7. 

Chuietof  th*  Fxihi-r*  af  .^lemnu't  Iioim  in 
thn  NrW  AtUnlii,  iii.  lAI,  I  j.l. 

ctiniioU  moipd  hy  ibn  wind.  ir.  IU7. 
Cbaritss,  antidotuii  live  aronin  icitntiit,  I.  43j, 

icIB.  ■[uid.  i.  742. 
Oliarltf  the  bond  of  ptH^i^tian,  vhf,  V.  29, 

admitt  (if  no  ucMaa,  •&, 
Cfairlea  T.  Krnpanr.  to  bi)  >an.  r.  77. 
Cbarlti  TIIL  of  Ktaiicc,  bii  mude   i.t  iv»r> 

f'lnv  iv.  i29. 
Cbanna.  ii.  CCO— 671. 

iiHrntivi'ii  ef,  to  IiBVa  pW«  in  hiaCnrjr  tft 
nmrTcli,  iv.  5aS. 
CbBiromaDltft  m  vnno,  i.  1)13. 
Oitmical  hinlorirapTr-piurd,  Iv.  2I>7. 
Obemialrr.  cxpcrimrnu  in,  Iii.  n2J — It'^l. 
Childluoai  ihu  rrccilleciioni   of,  (n-ci  v>  nil 
IHFII,  *.    'Jttl.      .*>r<  AcCtlL-mtliJI]  of  Uiuotli. 

China  gald.  iii.  940. 

CUiuiuw  confcctionea  potMllnna  wpeliutit,  i. 

3.S4. 
CtlatM,  thfir  malt  oftmtito,  I  Si\,  tii. 
inpniroC  mdciiig  gold,  W  not  *i1ver,  iij 

J  lit. 
ihoit  ein(nm  af  f-ilntrng  the  dw'ka,  ii. 

fl7T. 
biify  ilait  pnrc^lain  elitj.  It.  337. 
Cbinistaniiii  pMloaaphia,  Iii.  57S. 
fiibiicjt  uptitimjii.  I'A. 

mi.iliiar  irruiii  iiial:ri{M,  •■*>'  aloRian Ifi,  A. 
ChlniutB.    do  iis  nimiTur   fnliula   uniii*  i^ui 

liliii  iiitniiii  in  litipn  Irgitvit,  iii.  liOl. 
Chironuac;  an  inipiMiiirp,  ii.  SJd. 
CbOcalaM,  wiftker  tntvt  or  diinJi,  iii.  Xlifl. 
CikOrtV  tlrlliiniiii,  lii,  747. 
ChriltifllUl  fldat,    nmiiMiUniviii*  bnnnni  eaala 

tavit,  inditiilimln  dcprwuil,  i.  717- 
Ohriitiaiiitj,  mlv.intnx-n  uf,  tna'.ird*  tW  liiN 
lliCTmnri*  nf  cmc  knnwlfliigt,  lit.  tUI. 
Cliiiilinn  I'nilh,  t.  Ji,  7. 
OhiutiAnoB,  cdii-ium  Jutiiinr  coniri,  i,  4G0. 

OlmKloiM  or  aiinalu,  iv.  3U1,  Hid. 

OhijrMgoau,  FradMioli,  on  Um  lAet,  iii.  40. 

Chosta,  ii.  361. 

ChoToh  iniUiiiiit,  iudiiTmni  tiatea,  iv.  313. 

(■"vcnimoil,  iit.  49lJ. 

thn))rrM)(v><r<>fj>ll  tiralh(<nlnimingi><i.M)|a 

thipof  iho,  T.  HI. 

hat  irnriiiniil  of  diion  oilnnra,  v.  I IJ. 

hnr  bound)  m  ba  di-nimd,  v.  116. 
ChymioK,  i.  4.^1,  tnT. 

bi)loriR  chrmioB  (nnicribtni!*^  i.  407. 
Ohjniiatv.  i.  4^7i  iii.  A3A  6di. 
Olena  <|untcd,  i.  4ie,  m-i,  HZ,  4(in,  ini, 

ill.  £ii7,  5ea.&SII.  f)>i\.  034.    Iill. 
('7-t.  677.  GBfi,  71)7.  7H).   7--'7.  I  M, 
7lii,  7*7.  IM.  ~hS,  7<i''.  ((Ii,   778, 
7<l3.7iil.  7Hl>.7!itl,&(ll;  ii<.  A31. 
hia  oniipUiul  of  tfa«iGli»al«rywf»tB>tiii. 
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Cnil  govcniiaMit.  tie  ut  tt,  t.  id. 
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^^^V 
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ddMUtUcTweUA,  L  4G4. 
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^^^^^^H                              boundt  of  ampitv,  v.  79 
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^^^H 
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noiui  ctelntliiRi,  iii.  77'^-Tn 
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77X 
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HtioiD  hiitarla— MiAMn/. 

uiTuni  uiij|iili««»rpohbu*uiigmlieaiRp((M>l 

ranlui,  iii.  til- 
Vtrom  pn  «ir<iilr«  pnfcdM,  H. 
■0^  fint  ih«  offtpring,  iImd  lb*  tride,  of 

bnb,  *.  4«Ii.  4^. 
Uttm  prino  niniit  ddndt  nancaa,  iii. 

P7. 
^DftriM  Tfldli  d«  nuiian*  ckbUi  iii.  M 

-3». 
panbuU  d«  Milo,  iii. Ot.  lit. 
Uw  mli  iv||iuiio«,  iii.  iii. 
quatunt  •iipnriorB^  tii.  746. 
Anwoieli*  ahintulicuoi.  iii.  7 49. 
Tbi-ma  C«li,  iii.  769—780. 

Ir»  t^iuntnvtr  TUiliim  irgiiitipt,  iii,  774. 

inalu  diumafimimlprri.  iii.  773. 

I.  ftTurkiiii  drink.  tL  1)711. 
loffM,   •   D»rcotl«   uicd  bf    tha   Tiukt,  r. 

271. 
bgiUta  (t  Tim. iii.  ,t£)|— C-HD. 

pt^ftrt^  III.  .^89— iSO. 

•li-ht,f',\.  78— S3. 
logltatiasM  de  Natuii  Kervm.  iii.  1.^— 3j. 

jjir/uor  (o,  iiL  12,  14. 

dte»  4^,  ib. 
Hgitio  DMlcria.  tahuU  viii).  iii.  S91. 

in  lArTKtnbui  dr*mtt,iii.  (i9l  — ti!)S. 

in  I'oqwntiut  liidrrt.  liL  I>06. 
'tAA.  Itinm't  Jwfnn  n/;  I.  6*23. 

ihr  ixudiKltim  of,  ii.  37»,  !I7I. 

grxour  dcgrve  of  htat  uljuiiwllt  vlian  of 
toU,  ii.  3(0. 

tBOMinr,  ii.  S70,  371. 
^U  tha  «s|iiTinj[  nf,  nut  a(  tiia  unh  in 

^L  wlDtvr,  Ii.  370- 

^^^w  {trntact  v(  eoii  bodlf «.  it. 
^^^Htba  pilmnnr  noiiira  of  nil  Utngibi-c 

Jniutir  of  ih*  lioJy,  it. 

■  qnicli  *pirii  ciictoMd   in  a   cold 

bnljf,  it.  S7I. 
tfac  driTuif  alT  the  •plHt*  whicb  can* 

lain  hrat,  ili. 
til*  Ffflrci.  of,  ii,  549 — 563  i  iii.  US— 

■r(i&<iAl  ni«Mi«  Af  trntrii^,  h>.  S37. 
boi1ir«  piiuraiiig  Iba  powpr   wllwul  Iht 

iriiMtiiiti  of  c<.li1,  It.  iST,  '2.ttl. 
«c    mud    iuWt>luia    ctfiiilniMtiuiita    iv. 

218,  23*. 
whethft  It.  ran  !»>  incMwtd  bjr  a  liiiniiiig 

gliui,  i*.  lis. 
dilitiatiant  of  bodiat  tij  mniuion  of,  t. 

370. 
pnlriitnUconuncliDi)  of  biidinlijr,  i.  AD7 

the  Milli,  lh#  niifiiiinl  toitKv  of,  *.  £31. 
*•  H»«l,  Frigii*. 

alcrldga.  In  Dnnin  (/yjiiom.  iii.  ftlS. 
oleworu.  (ulilTsiioii  of,  li.  4Rd.  41IS. 
ollugca.  wout  of  liUnliiy  in  ibeir  coMtiln- 
lioM,  iv, -J8^ 
[•••grrfltprnni)  iMHT.ir.^OV,  SJA  [t.  ilO. 
!«ll«gM  n<njur»  M  minor..,  i.  3BU,  i03  ;  iii. 
■:!:i. 
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CollagU  —  <r>iif  in  1  aI. 

(leliMrUi*  cDrum,  L  4S7— 403. 

>4  mum  t1  KtioiiffUi  nan  ad  (ci"!!. 

bun  lUiiiifMle*  ipetlant,  L  4K7. 

b>nu»iriuBrifaaiprNlMlarBin,i.4tl& 

in  rRxriintiitii  n«lt*  libcnllua.  I. 

4Jt». 
tirrtitia    ich^JMlica  andqnituA   in- 

HitutB  icnipir  iifpniai,  i.  4.10, 
buli*  per  Kuto|«in   catijiinrtio  ut- 

^aniiamm,  i.  4HI. 
nulk  mm  olntionuidl  Mlrntia*  idhuc 
neirlKliik  Ul 
Cdliqmtlo,  qai^,  ii  -Hi. 

intipit  ■  pneiimniifa   in  otrpon  tsp«i»* 
d.-».i<s  iii.  snx 
OeUliinalisa  e(«n(n»»rf«  wlih  thf  vspitniiftn 

nf  Ilii-  ]>n»iiiriiilie  pari  in  (>i»  liftdv,  f.  .1H!3. 
CPltliio  :ii'i<t  tiioilxiiiini  Ignitinnlili.  ili.  6.^9. 
Coloqulntida,   viipiiiti  nf,  iu  HErtl  -on  ajwtli^ 

otiii'it,  J  I.  548. 
C«1m«*  tiupi    et  mail,  un    limplicft   •\utiti 
comfauati.  i.  674 — 61JS. 

oppaiti,  i.  ess. 
Oolonn.  DiMTT  of  ih(>  inipNwioiu  oft  ii.  4  JS. 
of  iaven,  ii  .SO.t— lOi. 
biTti™,  i).  BOS. 
friiila,  ii.  SII3,  .^IM. 
iMVpk,  II.  501,  SVa. 
roi'H.  ii,  504. 
In  (lutiTluiioTi  of  metaU,  catiw  nf  ibrll 

appRirAiicf,  ii.  tlij- 
of  linir  nnd  ftnlhtn  turn  grej  b;  agei  u. 

Gia. 
UemoCTitu»N  l}i*orT  M".  iii.  fl-tli, 
lia«(  little  mrmimndtfica  nilh  iJit  m- 

turn  simI  priijriiiiii'*  iif  iliirii,*,  tt. 
coDipaml  witb  toitndi,  Ii.  SlKl,  4171   I2lj 

*.  410. 
i>f  afipunnl  ifooJ  and  vril.  It.  4&B— 47S. 

ODLnmbai,  i.  I»S;  It.  s). 

Monp  ^lAf  rpf,  wincf  dm'fW,  i,  459. 
eoiijncluriMt  a  wrsifttt  cvoilnrnl  (lam  tiir 
[H-rindiul  irrtt  wiiid»,  ti.  3A  ;  t<  149, 
1.^3. 
ann/jn*  <>/'(t*  I'a'J',  ib. 
prima  4triiU*  pMl(«  ftnclanii,  i.  iHP. 
k  tcniia  iintis  dcvi<lci)titiiii  cunclimiivD 
Mvidmlcm  ciiijedl,  it,  29. 
OalnmiiM  nan  ulua  [sif^jreJimdi  fiuc,ilL59^ 
flonuU,  i.  34). 

Aritliillv'i  notina  rMpnting,  ir.  178  i  v. 

.V.'H. 
innti»n  of  tha  lomr,  fron  Mtt  u  wut,  v. 

4.'il]. 
iropuwd  hiitnry  of,  W,  3Aj. 
icluJcd  in  tlic  piupdtcd  liittnr;  "f  m*- 
tptin,  V.  i'!>. 
(Him-  ot  ihctT  ti)nilane]r.  ».  438, 
Comet*  prcdici  poMiint,  i  558. 

hiiiDiu  (oinrtBriini  conKiibrndB,  !,  41.1. 
mama  tmnilianini  ah  occidcnlo   in  uiitu- 

tem,  iii.  33,  J>l. 
inter  lnrl«or.i  ata^nMi,  \n.  1%'^. 
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CnuwBtarie*.  :•.  ZtZ. 

CamacBUitu  «>itfiu,  ::■.  5C3.  ^2.  (2(. 

OBHScataUn  ^rr  ::t  trva^i  sri^v  ^^  ~^. 

Coso«dal  icp-^n-.'T.  L  17- 
toMiWt  lav  y  £•..  .>i.  I.  SvS. 

;;■-.;  .=.  <i7. 

*»:..i7.  ....  ;.i2. 
!■-  r.i:.7>  rr\  k-^a  ia  a  &x^t.  :ii.  £22. 
GoaparatiTe  taaMmj.  ':r.  tS'.  iXi 
CaHpCBia'Jms  ■'.•:<  .  w.t:  com,  t.  77. 

tt  water.  cxpcKacDi  vlu  a  Irtitv  gMbf, 

T.J -5. 

rilllllMlililiM  rrryr^..  :.  tiQl 

Cmnetio  drb^ii,    qj.s:,.^'i   (b.'.:^a:;<!a,   i. 

■J2i 

t,-pi.i.n  [be  4riiftm  di  alv-raUBO  af  one 

b^T  ir.u  >E  :':kT,  ii.  6iX 
not  t^.e  v.rK  '.I  h^al  a*  .T.e.  tL  613. 
Ivo  per  bit  '>:' ::,  ui  iiLU;iMiaDdauan- 
tifn.  ii.  CIL 
Cramris,  iL  387. 
CoBSeta  tt  TiKs'-icta,  i.  551, 
GoBCTCt*  nAVitcu,  (Acir  t^aaTjr  a  mLordaaIr 
fart ',/  taemK.  L  31. 
diiUi'.n  ii.to  coucratc  aod    abainct,  it. 
347. 
OoBcrction  of  bodie*  tdnd  b;  the  Motnrr, 

ii.  «'.«. 
CDnnudon  of  th«  air,  il  3&.>,  3-'"3. 
CsBdntMtioirl^ficia  '!iq':aiu^i  modufil,  i.335. 
■pi:iiuQ(n.  i.  354. 
aque.  rxperif.^r.tuiD  cnm  globo  pliitDbK>, 

i.  a52  ;  ii.  2'J'J. 
yti  i^riiein,  ii.  3:>7. 
Coadenaatitm  of  vaur,  ic.  2.^. 

cipcHm-nt  Ki;b  Im^eti  u!ub».  t.  395. 
Conditioiial  (.icriice  ''f  (^lr.t!l<>n,  i.  718. 
Caadut  in  St.  JAinn't  6.,-',i<,  ii.  3!i3. 
Cona,  qiul;tiri  of  :^e  ti^ufr,  ii.  2l'2. 
ConAdenM.  adiiin'm-'   or.    in    tci.cenling  dr 

l■ct^  iii.  4'.;  ;   V.  ■  K. 
Confidcntia  .::  I'l:-!.-'  d-fttii  im  rfnir.:iuni.  i. 

781. 
Co-fignraticas  i,!'  ii  ii:;--r,  il  vtriiie  of,  ii,  3*5 

friM^.'-r.i'.'l.  iv.  r. ■(!. 
<,n.o.i  .-,  n!  (.-:.    v.  11.1. 

Conflagritio  Il.rtc  .,1 , 1,1.  7.17. 

ConfusiO  I.:  t'J  il-:rii,  i.  i'-lj. 

Confuiioii  111  t^iNijuci,  ^luij.iiiar  an  a:ii^!'>'.e  to. 
IT.  4l't. 

Congelation  '••/  suo-c  'mil  filLKhmJi-wer.  ■!. 
i.  .i7.'. 
of  air,  eip^riiin'M  pr.r"i.i-4,  ii.  JGO. 
of  naifr  iriln  cr\>lal.  i'-. 
Cong-laciado  nrl  fici.iiin,  :,  CJK. 
Cmglaciatione    »i>:ntui    aquiE    dialrarii'^npin 

palitiir,  ii.  'iS>. 
Coikglomerate  o1  pebblri,  iL  377^  v.  30D. 
Ciugo,  ii.  473. 


CXX^SgB^iflK  .f  ^piMC-Tat,  «.  *!«. 

"— JTy—i— T"  ;£Z9«>w^aa  iiL  739 

CaanlT^a.  I  7'.0.  7~2'. 

C«3MS«%a.  -o«n::-cm  per  «a«^wBi ct  bga^ 

e»:  --  iL.-i  ■'_'  1—  ■> ■..iietiia  (wBUia 

e:  K '  -"~*'  ■"■*-^T  ai  inrieaa,  L  Uli 

cr7*'rr-:  pc::x:^:-iaM  b>E:lsDi  MM, 

c-r    r..=    :r3i::;«r:3S  ena  labacdina 

ir:r -■:•-«  cc^r^a.  ■&. 
»«->.;=  trta  a:-J«c:a  i^  A. 
r"-"^ —    li. 
e'lrs::*-,  i.  139.3^1. 
1!  irr  :,-3r:  *t  urrntr'a.  i.  36i 
pc:  «:p»  ;:a-«D  liDiplLm,  iL 
CjBMIt  U  :^«  aiapuii'))!  af  fonni  and  cnS- 
purt: .■.-,!:»  ore  aaitbrr.  it.  24i 
co^.hr:.'.*  and  atcfiioO',  opeiatiiua  br,  iT- 

Irta-^fs  prmary  bo^ea  and  ikaraif- 

diciKi.  IT.  "'43. 
of  the  Muta  atth  i!i«ir  obwcta,  ir.  341 
coot^nti  a^d  Euiaal  aTcniona  af  ptaoia 

ii.  -244. 
chficical,  3k 

bciwwD  ilie  Boca  aoj  tenrrtrial  ihisgNiL 
h.-  limplc  arpau:i'-D.  it.  ^45. 
C0IUe<liieiltis  nan  at  csQ.AjnF'ni'B,  i,S07. 

Cooaeiratian.  the  good  -L  t.  1 3. 

of  ^-^u,  n-.'>in  of,  iL  534,  535. 
CoaaerratiTe  Good,  iii.  4-2S. 
Comilia  i:<>>:.ti.  a:i:i(be:a  de  ii*,  i.  705. 
CansiitCDcy  >  I  tunui  am*i  be  tbc  appmi- 
t;  in  I'if  an  aiitn  bodr,  t.  4  32. 
consi):p:.i:in  ot  bodiM  Terr  diTen,ii.  Cll 

-619. 
li<jii  i:.i.\.'.t  »rA    not  I^qncfiabte  of  thrM 

hir'.Ji.  :i,  til5. 
(ra.'^U  and  lau^h,  iL  616. 
pci^uniiitiial  ar.j  tui,:ibl',  ■&. 
eoncreti.in  aiLd  liiitobti'-'n.  ■£. 
hard  ar.d  wfi,  c.vi-*^  "f,  n.  617. 

*cf:nfu  of  iwo  ki^d»,  i4. 
ductile  and  tp:l^''<■.  ii.  617.  618. 
aiilecTi  oth*r  r.-is<i  ni  of  matter  rna:r«- 
ral-d.  iLfilR.  619. 
CoiUUte:itiK  QUfl  appjiitio  colpnrii  alirni. 

lii.  L'7. 

enris;»;7nti«  naiura  in  fluido,  L  273. 
CoDltancj.  uniiihewi  for  aiid  againu,  it.  4SI,  I 
48-.\  I 

Conitantia.  ant-fneta  de,  \.  6!>7. 
Consaetado  et  babitui  quid  Talent,  i.  737— 
741 
l«is  sp^'i-"^  L  lift. 
Counl  polndatu.  i,  7?-. 
CoasumptioD  <<f  innt'.i-r,  irhat,  t.  3'20. 
CoDtemplatio  UiTium   contemplationia    litnilt 
bivi'>  acli.'iiis  i-  -t''!. 

cum  acLi''kiii;  o^nj'mcta,  i,  4'5"2. 
ContemplatioD   of  thiiici  ai  ibpT  arv,  m-a 
n-.irlliv  ihan  all  fruit  of  iitreiitioiit,  ir. 
11.').  ' 
aii(:Ui>'«r*  fur  and  a^inil,  it.  462. 
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B^Utb  rita.   cm   non   tciitr  prC' 
lODBUnplatlv*  nifei  mt*w  lift,  iti.  421, 

oeoiEnpUtivF  infrrior  u  iha  utini,  t.  II. 

o^iiiiiina  of  AriitxU  i^d  rvthnirnrai,  li, 
Coaiemplfiton  of  nuiiirr  Idhk-IitciI,  t.  tW<. 
ConUnti«u»  Uniumg,  *  dittcmpfr  o(  UuuiaK' 
in.  ■-•«'; 

JOoatinuHiiM  OinHlmancr  affialni*,  {*.  341. 
l-OanUniutM  inqiiiuiionii.  iil.  MH. 
^OsntractiD  wnnnini.  li,  2«.l^a01. 

una  oitiriii  rccipt^cn  dilauvioni*,  ii.  2Si. 
per  i-niiM-orirni  et  dtpMitioiirm  coTjiana 

itittof'pti,  ii.  ?8«.  287. 
pel  ai>uiuUUi'>aMn  pailiLink  cnMsinriim  pntt 

•finiucn  emnaimi,  U.  "iBB—^Un. 
pci  i[il^K«i>la  ixtemuni,  i>.  29f) — 2^.^. 
P«i  (rigiM  pomtiolf.  ii.  2H,  O-J. 
pn  lugtns  rl  *riti|i»r<*tiuin,  li.  3117.  Z^S. 
p*T  ■iiiiniUtiDi>i'm  ciTi  roiivumoiian  in 

drntiiK  li  '2.')il.  29S. 
pff  TialCDtiMn  rilPtnam,  ii.  29?.  IIUC). 
poiitiTa   per  diMblutioncm    cuipuiuiii    m 

liiuoiilnii,  ii.  3110. 
rfKi'ilrntin  coutriitlianii  Mta,  n.  301. 
BUum  niiij>»nn  ralioiirni  paadnrii  lumdi- 
Wlut  uuam  pra  uuuiliUiU  ilut«ii».  iL 

CoBtraedo  iiii]ui»lii«(iu,  iil  3M. 
Cotttraction  •>(  twdlc*,  r.  .Sai~39«. 

Bit  in  all  inaUtirrt  tJiA  nniti?  nf  dilnu- 

linn,  V.  2H\- 
bj  nniMion  rhiI  patting  swa^f  a  Iwilj 

i«Ht»i1.t.  .iijl— aaa. 
bj  ihrinkuig  of  (h«  groucr  pnitu  *(irt  iIid 

nDiMion  o(  the  spiritt,  >.  383  — '!HS. 
bf  Mtiul  Ftt»n<>l  (uld,  T.  aeA— SUO. 
hy  pownlisl  etU.  v.  351.  S92, 
tiv  tli^hi  and  iMtipcriilJuii,  M.  392,  39S. 

bv  »iiJtiilaiiuii  irr  (otiTcnion  intu  •  di^nwi 
■  Wy,  V.  8i>3. 
bf  cstornal  ■iiIfdm,  v.  SiH,  SitS, 
jMalilM.  «f  bodVM  UkMi  up  in  •i>lijll»n>. 

riahl  rlftciMit*  0^  I*. 

whr-ilipr  ilirtff  eniilmctinn  of  it  Iwdj  rIim 

wc<|(hi  K'l^i''''  ''■■'">   >"  p:D)Hiirtiaii   to 

^uootit;  ur  miller,  '.  349- 
«f  malWr  niuM  uk«  pliiM  iii  oiw  of  ihreo 

OmttraiieB.  armin  nt  in  ihc  wdtIiI,  r.  4T&. 
OoaUttrlomin  eirtc'iui,  Hi.  S2. 

C»alI0V<iTf7  prriaAic'vA  t»  Imniin^,  iii.  41)3. 
rrlilpiplll^  ti,nw  'n^diulffd,  Y.  1  10- 

too  many  bnuki  id,  r.  )  1 R. 
Comni,  dfatn  •ji»  ad  naaH  mil*,  i.  .'UA, 
CDllTCnra0Il,apnna((iti1k[1(intr(lt|u,iit,ilS. 
iba  an  of,  ofWn  found  niuitiiifi  in  otaMO, 

W.  4^3. 
wiidaiu  Af,  1)41  to  bfit«pii«d,».82— W. 
Sn  Manattn,  IVIuiiaiir. 
'  OBBVMMtUatta  aita^  i.  747—749. 
OoaVtnlM  «l  matlFi  af  tail  Wnui*.  nniiiiila- 
tion  and  imninuulWi,  H  C14. 


ConTertibilltj  of  propmiiian*.  tr,  4.^3. 
CooVoty,  bulorj  of,  prn|<o*vd,  ir.  '289. 
Copftrnient.  bii  Ihfary  earrtctcd  hy  imliiral 
pbilov-phT,  tiL  339. 
hit  tj0fm  ^atfroauMjl.  iii.  71 S. 
faia  ajMrm  numot  be  lefuted,  ma;  be  cor* 

iwtod,  ir.  S73. 
4ii  (jMcvMi-iv,  ib. 
bia  waHc*  on  atlrnnaiAT.  v.  fit  1 . 
Bnl  inlmJiirvd  n  Mntnl  mn,  t.  SI7. 
inciirvirrnii'ncpt  nl  hi*  ■jriwrn.  A. 
Krii>U  rju*uii<>niimita.  ili.  734. 
quicivm  tire  imnMUl*  c  iiaiuri  lollii,  Pil. 

780. 
in  tjUrmate  tjnt  mulls  el  ratgna  b>(ni> 

uiitur  incominada,  iii.  740. 
tlipliti  mom  Ipftiun  onEniit,  lit.  74ft 
Coppic*  ;>Ltiitrd  ai'opr,  ii.  dill. 
C)puUU»ii.   >l.   493.  d9£>,  $3(9,   (39.      A* 

^^imii,  Ui«Ai««>. 

CoquioBna  hiiiarii  omcnlmtda,  i.  409, 
Cor  homiftii  •Titc^rnii  pilpiinn*,  li.  3fl8. 
Ooral  ■  brip  to  the  lenib  of  childreni  ii.  itli, 
kaai  ticaj  Sicilj-i  ii.  ISi. 
pMiakc*  of  lh«   natiiro  of  bolh  Miimala 
and  rtgeubli't,  ii.  5J9. 
CorAlaUft.ii.  I,S\  191. 
Oordlali,  iii.  USJ. 

tiiummitril,  v.  ZG4,  297. 
for  dill,  T.  299. 
Cam.  ibc  diuwn  of,  n.  £46,  St7. 
ntnedi)*  fot  Ihcm,  ii.  A47,  .^4S. 
frieNilthip  belira»B  «om  and   popnv, 
244. 
Csntftro,  bi*  life  pmlongtd  bj  tftn  i\t\.  r. 

■.TS. 
Cotoiih  dismonda  rxudnlioni,  it.  310, 
Corfonal  nMurr  «n<l  nniunil  action,  if.  191. 
Corpie    will    llL^Nl    hrtere    Iha  iniirdMrr,   ii. 

(iSU. 
Corpui  hominit.  dncirina  tim,  i.  58G— 604. 
bum  coiporii  qantiiO'i   Mniuu,   pulttiri 
ludn,  lirva,  vnlu[.Ua  |  ictidtn  eorpeti* 
(rianliiit,  I,  &Si;. 
■nuime  errari  cihiLotlgm,  Bltxloii  Oipax 

rrmiT'lii,  i.  .'illj. 
mi-ctnciwrniik  rnraerlil,  A. 
tdultiplidict  c<iinp>i*ilunii  *k 
Mtia  nlK.  iL  310.     S-  Bodf. 
OnarnJo,  iii.  S70,  977  :  i<.  3S4. 
OMnwtlea,  I.  COt, 
CoKDOfpmy,  dMtrinri  of  ancieni  phl1a«ephere 

retiewrd.  *.  4«I— 475. 
CMKLOgrapliL  a  poliibiu  aaliijaia  anoMti,  iii. 

CotmognphiA.  quid,  i.  214. 
CofmDK<'>l>)iT.  Iii.  StO. 

illiiiimiiniia  ud,  in  tbe  book  iif  Jah,  iii, 

ssa. 

hiitnry  nf,  ir.  311. 

CotUiMla,  violent,  aiititfcetM  (a  and  agnintt, 

ir.  *m. 
Covataaoiue  tnore  m  b«  IruaMl  thin  «N4^ 
iil.  407. 

iv£^ai,\an  -st,  '\ft  ««.«*n*.'n«*,  '••»*. 
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hvucMB  Md  CiB  irii.  V.  M — >7> 

vfnMia  div mt 

r «  MfiaHin.  i  4tt4 ;  tok  lit. 

fiiM  ■»«,  ^  «;— M. 

*M  MM  rNMvw.  a.  1 1 1. 

MfhoB  ivtinvrd.  tiL  441 — 176. 
«*  ban  k)  CuA  tfcn«  iwinan  w  wkkk 

dwf  cesU  nal  riw.  M.  t9l. 
■■tt  a<  tka,  ■wiwd  M  tlwtktM  ymiM 

of  ite  o^ki^  a.  4U. 

ef  Ood  4M|dB](4  ■■ 

Ik  ««k  •£  ni.  UA. 

Mtar*.*.  4!>1.  t>2. 
wdwof,  *.  139. 
Cmtanna  trJomm.  t.  I69i 
CndBliUK.  bUuik  iM^a  4n|fas, 
n  oirdktiDH,  I  4U 

K  ditnt.  t.  t&C 

H  «•!  b(ia,  Bi  IB  EHwU^irit  Bi^ 

■  tKtt«,>L 

■^  «rf   dil^il^  01  1b  N»ur«lt   UU- 

^^I^F  HI  MdMibM  is  arte,  iL 

CNltHtj  ad  iaipMUrF,  eMcwiuin  Utnni. 

iii.  -it?. 
fluiwwiili.  qvid.  ii.  220, 
Cluiam.  Acir  dtuMter  Kcording  to  Si  PmI, 

CHtWm  hw  ikiM  diiu«s  i«.  49X 

CDmctlag  and  n-Mbucig  apiMftduAcni 

■DMtaliac    A««.  i*. 
df 
flMwwbif  tlwir  mcita,  id 
ilCrtUM.  ermn  a(  in.  414. 
kii«>MjW«t.  I'l.  4lX 
CnoMtt  Umm  *»tti  llilcrM*  ulut*,  i>. 
177. 

OTMH  in  mnaa  infiwii*  MltaiilUleni  MOBaruft 


B    MtaiJlu  iii.  lA,  tc 


■renla  (Tud  rina  wnM«hiri  ia  uui*- 
braM^  k  178.    Jm  '!i»1km. 
CnidcUlM.  BntliWi*  dcrt,  I  e»3. 
ClT»«l(T,  Miiibptnfw  «»d  iiKs'mkt,  i>.  I7J. 
OTMU  gUl*  of  tt.f<  urulmUuiJiiig,  v.  S9. 

oicd  at  coHkli,  ».  2«4. 
CTitBllonm  mt^  i.  »3. 
«b«  uvd  bt  Baton   in  drinwinlng  •ptcilit 

woMBbefi.  <iiii„,ti„„  „f,  ,1.  (dU. 

*  "'^«  ■  li«Wd  Cot.  li.  483. 
I  •*  «ll*,  iL  |il«. 


L»M— 744. 


iMI-ifir 


bUt  J^iha  dfcr  C^U,  ^ 


A'nj.tkmi-wmi  i»,  a. 

Mik.«i  |MraK  ^«»*M    ibv   ivwiiKk' 
<MMC,taac,M<4ama«  ttealk* 
wnwM,«.4*3,«»a. 

bMrk4  Eraa  B  en  Ia4  bj  NaK,^Mm> 

>%aiiia  ffiwMy  k*IWt  tog«iW  nttili 

ffMWMa.  <.4C&. 
dncnM  aa  a  pataw.  «h*,  *.  IML 
Am  j«ma  with    llaty    Wii^ 
40. 

wpnwMi  ai  dfaaaiA.  kr  divco*  : 

v.4*9. 
TUle^  A»aTi»«M»  aad  Hamfina) 

kia  oM  fmanit,  «,  4TO — i7X 
tUlnwrd  w  wTTMla  b;-  Pu,  t*.  tii. 
iaU*  iU«*  tk  l»r«teHa  xucWJ  *f 

Bum  ta  tbs  awihod   •!   aufaUM^ 

L  H.     jtar  Vftm,  Lwra. 
Oa|i£BU  M  OaU  iabalK  tii.  65—1  IS. 

—SI. 

Capidinaa  dua  ak  aali^uia  pBavnUr, 

75. 
bbih  Doa  amltva  iliadilana  a  pk^tMUli 

I>iniacni4,  iii  M. 


maWna  ip«a.  at^tta  tw  e| 
Jnti^u*    (vimpia     »mn    a 
aAanlnea,  ir..  Wl.  HS. 

MB<  pan-U*,  id  Ml  aine  aanat,  A. 

ab  «n^  NacCa  incuMuu^   cxrlBwia, 

■abtia  tjaa  pncadit  ftc  uvl<Mi«Ma  M 

HBaKiMv  iii.  0S. 
INMoopoid  pHaaM  bftM,  (iL  81. 

n*c  niH  Mcii*  literia  o^ftiaai  mm*- 
muM,  Iti.  8(L 
vadiw,  cor,  ik 
a  <«rt»  Kciu   pha«a^lunHi   acalitan, 

■ii   S7. 
naln.  Ami1im>(*.«I  UcncUiut  unM 


tei  kMi  «audtn  raiUn  «t  4Ud«rMk 

a  «r-si. 

('■I'pi'V  llMaM,  It.  23S  i  t.  439. 

naliiM  lA,  1.  aCl.     Srt  Vcuuhm, 
Ovra  «f  dianuM,  bjr  auMai,  d.  St>$. 

bj  inulinii  rrcetiirot,  li.  56?. 

CniiM  PrcMtia  <i  CauawM^  I.  810 813. 

Cwfaaiiy. ».  S«. 

Camntei, »  i[iubai  cauala,  UL  47,  48, 

Mm  MBpMUOBfa  a^nanun,  aut  lA 
liaoai  a cumprnaiomi,  liL  4H, 

b  mm  rvguntur  a  vmih  aiatia.  ii.  29. 

CimnUa  lh»ia'iw»  ■Tlbrni,  T.  444. 

■IT  n*f*  tiinijitr«>4it  irf  iratar,  ot  III; 
tiani  Iruni  utapfFoini,  d^ 
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ill  l!iP  »n  [irodiiof d  by  wimli,  t.  US. 
[Cin«  -a  mafli  ulLwDiKiiiiUnaltolereiiiorrd, 
iii.  SSi 
Dutcsi  Anil  hahii,  tnflaniM  «f,  on  tha  miud, 

prNppu  raklbg  to,  iii  439, 


Cafltota  — nn«  w  mmI. 
AHikkI*  foi.  V.  H. 

Catllo  inic  li.  .^7<t.  579. 

Cjrelc  at  ««Atli*r  >■  Ion-  mny  ywn,  ii.  . 

(^gntu,  new  lut  in,  t.  A.I8. 

nova  ttcIU  U  Cygnoi,  iii.  7S2. 


L 


DnmoDaloEiB)  Ring  .Tamri'i bonk  on,  i,  AUti.. 
<  SkirXt  l-iituiir  of  (iic,  p[cpa«cd,  ir.  3(9. 
OkitT  ^■4tk  in  milk  will  make  iogt  liltU,  ii. 

4.va. 
DalaikliiB  pulti.  in  quiliu*,  il  dcjicialiir  kpiK. 

IfiimiaUii  prorninpil.  ir.  41, 
f  IfAmioO,  ht  ti^raaarnvxil  trnVmyt;  iii  7IS. 
IhutCM  «<  lliF  aari,  *.  5'J3, 
D>n«iafr,  lima  in.  >i,  899. 
Dtoial,  )>■>  pmnhri-r  cd  th«  Increnwef  Icnov- 
Mt'.ui-i-ll;  I*.  »3.  311. 
|ir»dicliiin  c;!!!,  iii.  !ill4. 
SaiksMi  u  ttiD  dMib  uf  Juliiift  Ctcwi  v. 

Jttte*a-JetJer  oflluitcTtritlwtwiii.  lOS— 

107. 
ef  Bafam't  fragatatary  iMrlh,  lit.  2E2, 
1137s  o/'tti-  imri.  tlt'ir  tamn  (I'Arinv.  i.  A&t. 
SmeaiTStiotltln,  dilnUtiunr*  cuipitniin    jirr, 

ii.  28J,  SO'i. 
DMdMM.  liiiag  bodita  will  not  uuk  in,  iL 

:.90. 

btndc  (MTi*  utrd  lti»r«  fnr  fuel.  ii.  ^01. 
DMtll,  mutioii  Ibe  iiittiiit  nflet.  ii.  474. 

miuiiiicih  in  tiicJi  loiijift  ibiin  in  mm, 

why,  A 
ftati-t,  ailijialed  b;  iMming,  iii.   314  ; 

T.  U. 
lh«  IR  of  Iht  [iliytiriMii  ouKhc  10  nilUgiita 

tlte  ftiai  ot,  U.  iV7. 
porcbM<rf,  T.  all, 
vluliiy  after,  v.  81 1!,  M  7. 
viialily  ••(  .  iiimnli,  *.  310. 
ptccur*aH  ot  V.  31 A — 317. 

from  iha  limd,  cuntuldoni.  v.  .IIS, 
from  1)10  heart,  UIxmii  of  the  (lultc. 
&. 

tit^lilT  1/ nil] Trial*,  it. 

tuiiKilalinni  frani,  v.  317. 

pnnuiiiial  njini  t'oncfriiiiig  lli»  form  tif, 

».  320—^133. 
BalBinl,  how  it  dmlroj*  iha  liumiu)  lioij, 

r,  218. 
tKr  pntchxn  of,  t.  S.tl, 

Qe  Aagmtnli*  Buicntiunm,  I  431 — 327. 
itfltculii'  nil  n>|fi>ni,  t.  4JI  — 433. 
<1i>i>iT>  III  dlln*  {nit's  i-  iZi. 

Debt,  dq:rM«  <ifi  IT.  <ni>. 

IkeeiU    lilt    liiulcat   dJMue  of  lattaiuf,   iii. 

^■87. 
D*di(«tl«u  of  book*  not  to  bt  Mnimonded, 

iii.  281. 
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449. 
D«dootioa,  btAm  aJmitMt  in  Amcm'*  jyi<rM| 

Deeds  mifo  twitwirthr  thnti  word*,  Ei.  4S7. 
DtCE.  Uine  found  In   tho  hart  of  a  oiag,   ii. 

iBi. 

bortii  nf,  il  5((3. 

yoiin^  hnm  iHiitrth  ofTtlis  old,  A, 
|t*i>rrMi"ii  01,  ilr. 

StbcU,  iinpii(Ui>M  III  loiic^iiiir,  iii.  4S3. 

at  chorulvr,  hnw  tn  lj»  nnic^alod,  v.  60, 
I^elbotiu  o<culi(indi,  1.  lUI,  TB'J. 

I.  caution? i  2.  |>tii:Irsl^;a.  ca|i!ldccitiJLi&, 
SefieioBt  jsiti  uf  [cuitid^  liov  piujiuHd  to 

h,>  trMt-d,  iv  23. 
Ht  IntorpreUtiuna  Kttura  Pnemiiun,  iii^J 

pre/uM  to.  111.  ft07 — 417. 
d<U<  nf,  iii.  Wi, 
lirii'jn  nf,  i.  1 05, 
Dt]*y,  i.iiliihvH'a  far  and  oqiuntt.  t*.  409.490.  ' 
D«  liberft  HonuoliU.  Iilimm  JmdM  I.  Uu> 

dnii L  720. 

DeUiiiiia  animi,  modi   R*utdio.iidi  ti  iii^  ii. 

20;i. 
SuffloeratUi  tha  aUto  of  knowlrdijn  U  oiiv,  iii, 
■.-J7. 

OsaiMTitU*.  A£l  n;>^i<uif  nor  iduHioiI  luidtbafa 

hit  "fiiotua  |r1ii|iiK,''  ii.  S4C.  H 
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alvry  uf.  wbcn  dyiitp.ii,  050. 
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pnpiiUr    tlian    thaM    o(  Amtoile    or 
Pbilo.  iii.  32«. 
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curii>,  iiT.  :13(l, 
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JrB.  <1IJ. 
rviDiiiad  Uiiil  frum  the  iiruciur*  i<t  Ibiii^t, 
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DOIDDCH  taa— raalnriMt/. 

fail  qunrion,  irbrllicr  all  Aingt  cu 

br  madevut  ofiJI  thii>)[>,  u.  4'2!1 
on  lh«  principl«  of  niDlioni,  A. 
ki*   *t«iuk    ttiiior^   ovenhnwd,  *. 

473. 
MM  itdalltd  bg  Bawn,  L  I &. 
Ui  pbilvwplir  GMiMtvd  with  ibe  mjibsf 

Bm,  V.4VI. 
tmi»d  u  cliildi*!)  br  ili«  Tnlgar,  t. 
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T,    *6\ 

nitfcuccil  ta  tiuH  cf  llonuiu  tcnniinjt,  r. 

US. 
hit  pbiloMphr  dMtKyeil  h/  (ituMric  knd 

AlDla.  nol  by  Artitollr.  lE. 
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T.  491. 
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philiiMphin  rJMi  nj>titnili«,  L  A^?.  ATO. 
iwncU*  anipUi  ipnciro  uiucir,  ii.  &9. 
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riiiti  )IerLinii  romparnla,  iiL  17. 
euni  Pyihojjora,  iii,  18, 
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fumtio  cjiu,  iilruoi  amiin  uc  osiBilui 

trti  potiitil,  ii. 
4e  nainum  pnncipiit,  ib, 
4»  priiMipiit  nnun  *c  ninndi  originlbuii, 
ii).  SO. 
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_ce|>ui,  iii.  81 
plN  ddclrinam,  Mitgu*  «l  Pcnlathliii 
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Di'iitii   KainviK  dnetrii'iM  lionDmtui, 
IiL  M. 
Allilu  (t  Dnttuui  nnti  AittloWliri  ct  Plalu, 

phtlOH>plluni  rjila  |j«iuindri)<rc,  At 
id  piiacsni  ■njiKijliaui    pruiiiiie  Bcudit, 

iii.  no. 
docUiiiB  it  nriia  nMMmto,  ill.  1 1 9. 
noil  itiMii-itpr  pliilntinphiiLii.  iii.  fisj. 
com  Aiittatoie  ornipi-kraUii,  iii.  itO. 
•Midi  (nuudi  baiiiM,  iii  73tf> 
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in  orbcEi,  A 
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(doll,  iv.  7(1. 
eoiitnt  ii{  luur  ptru,  raeh  fiinliy.  ■%. 
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n  ■•trfd tinker,  iii.  44X 

^u'.ud,  i.  Vu«;  ir.  464,  41% 

^Klimt  t«'ip(nH)«lti,  i.  441. 

de  t<4iulil(  will  a4  AtbMMfiM^ L 44t 
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UMtduda  th«  Indian.  i.  1 13. 

aid  AUsondri  ruiiIm*,  L  H3  I  (  iii,  W. 

DeoM  uil  Kara.  hUioiy  aT,  «.  339, 4M 

prrfiut  Ci.  ii.  '^iU—HO. 

uiim  rniMa*,  it  239. 

eomtium  onJ  Ti'innuiMWI  o^  Cb  tn^  & 
339,  340. 

ttitt  bici"  o(  naiim]  pk!lo««|liy, «.  Ut. 
Demi  «t  K&ri  ffi>toru,ii.74 1  —305 ;  iitH. 
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tnlulw  dontiUAi*,  Ii.  S4A.244<. 

pKtliiuu  wriK  hitsrforiiin,  iL  14IL 

Joiit  nju*  in  rnfMido  I«tt«,  tl  349l 

Mslft  oMMrralioniii,  ii.  24B,  341 

dun  lUMi  *x  nictwiriA  draan,  IL  3M. 

naluni  ejiu  ram  Rnnnta   mapiiB  ■» 
•Fnimn  kabrt,  A. 

item  tiuu  tai4k  acccplinM  «l 
cnliili  ■)  triitidi,  ifr, 

Archiinvdit  «t|f^«a,  i|"id,  St. 

nihil  aura  piinilprattu*.  it  351. 

pttiintnim  •!  mill'  *i  pindcir  nndt  A 

coiiiinirmtc  c1  diltillalir,  ii.  ^it,  'liZ. 

fucuinaliionim,  U.  3St — 'iSB, 
ty  Of  HatW-.  Iiiiiarv  of,  «.  339,  (44 
jir^Ar*  lo^  ii.  ZI9— 240:  a 

ubia  of  d*(iiiti«is  T.  34 1,  X43.  fl 

of  ihBiDUriot  of  tb*  forth,  v.  3M.        * 
iDiirrcar,  intbedrpUi  of  thr  Bnitk,T.  94& 
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h»f  a  trtat  af^rrtmicnt  with  waa^i,  ■ 
nli>i  iviiih  ihe  aluw  rccepAioa  tmi 

li'  It,  ift, 
flfKraa  nf  ArrMowJpi,  wbu,  A 
iiDtltiii^  l«n<i<F  tban  goMtV.  iij, 
Irail  irniw*  IB  <Wt|ht,  lA. 
pbvdm^  DrdiMill«d,  <r.  347 — 3|9. 
of  pneuniatic  budin,  i.  34!) — 'Ml, 
cinicliiiiuiTi  ruitCTDiNff,  t.  39^  —  391. 

D«3(iiiu  *l  Buna  MiwalM  pkilotopUa!  atkd 
(»...,■■  '^**- 

DmtM  h]ii..niiit  ii.nr.aiit,  IL  298. 

De  Offldo  Bcgia.  Iibnin  Ja«»))i  I.  Inttd4tun,L 

Dsprtsiktian  in  thr  |»ic«  of  Tlniu^  *.  67. 
D«  PriudpU*  atqna  Ori^iiitai,  iii.  (Jji 

4I>1-4<1G.      Jin  CV^'iil^ 

DArbjthin,    eavirtiii    in,  fma    whirh    WN 

iuiiMk  *.  ttil. 
DaterlpttttOlobl  InteUKIiutUj,lii.727-  ItL 

/'rrt'iUT.  iiL  71S — 7'il>>  ^H 

IrMiDl-.IJOT,  T,  SOS— i4L  ^1 

IMeeiUe  (ntporom,  t,  S3C;  U.  114— |IC 
(t  prr  calanrni,  JL  I1<,11&, 
nFrcm,  IL  I  IS. 
RUinn,  iSh 


J 


PHLLOSOPIIICAL   WORKS. 


£83 


DMiccatIa— 0DKt<■I■^dL 
&l  jKi  futniuEi,  u.  lis, 
••Inii,  A. 
giitiLini,  li.  116. 
■pihoin  Tiiii  (orcein,  it. 
pulTrttm,  Ob 
(fnlliiu  niiidla  |>rnhlbenda. li.  Illi— II8l 
da*icc*:uin    ijnibut  modi*    JDWiiNUiduiiIi 
>i.  118,119. 
I  dMuendatiii  Um  ulinnn.  ii.  119^ — 1^1. 
1.  BCiciinaiia  luimiili  ill  ■pintuiii,  ii. 

11!),  120. 
3.  esiiiia    aul   avuUlio    ItunUu,   ii. 

130, 
3.  contnclia  cmtciH*  (tMiinniin,  ii- 
1-20,  121. 
Duiccatiaii,  ili«  muiw  of,  W.  221  ;  r.  23n. 
iij  itnun,  T.  'i'ii. 
liatu,  tc,  V.  iSl},  231. 
wftm»  it,  li«w  \o  br  Runovod  by  intcnc- 

nltsii.  T.  320,  ^31. 
Ilurt  Mtioni  of; 

1.  aitPDiiatioii  of  moiilBn!  into  tpirit, 

V.  23l,  232. 
2:  Motpc  of  tbc  tpiril,  *.  2S3. 

3k  conlnirliiin   nf  th*  gnoMr  paiti, 

».  aaa.  333. 

WMUghl  hj  hMt,  *.  'ilS. 
ftlr, ». «;. 
■p.  lb. 

Mtringmt*,  *.  93T,  S'20. 

Iinr  u  br  pn^-ntud,  «.  23&~2.tn, 

^DMldoraU,  or  hnnlii  u  be  wrilMn,  i>.  -IRT, 
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iY.  U& 
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Of  ttiriM,  ii.  oflSL 
h»r  utrBI  il((P,  T.  3BA. 
ItupaUta  of  bu«in'-i).  v.  iO. 
DctrimHU  ScieatifliruiB.  tiL  A91— 608. 
Dvu:  in*l«ria.p«l  Dviun,c*iiu<nuiuuintiptt 
inmiiMbtlit,  lii.  HO. 
jiropnun  ejii*,  «utn   de  ejn*  nnmrik    in- 
■IdiMur  ft  Miuiini,  lit  aiclutinnM  in 
nflimmtivli  nnn  unniiwiilui,  ili.  S3. 
Dew,  itit^my  ••(.  il.  2?i. 

tir^-y  c/ I'aruixLmf,  i.  3'fi. 
niAn>iri|£,  cAUM  of,  V.  3116. 
]>i»U,  ii.  194— IS8. 

quiB  ul  titun  InTiRmmn  prorictt,  ii.  1J3. 

Diacoru,  hi>  MTing  tropFCtiiii;  □(Teringi  %o 

Nrpmnc,  iii.  !93. 
DialMtlM  Kicntuu  nim  pmni'iTct,  tur,  ■•  \'2U. 

inudlii  ad  priDcliiia  IrnvnlHido.  i.  litS. 

Dmi«ifiUI(l«lii>'M)[eiiduarubuo,i.  lilT — 
£19. 

iniliir(i«iiFinprap(rniitviibMiii.i.n2(l,4i'2\ 

CriecDiuui,  iii.  SBi. 
Oi«pMra,  or  fighth,  'i.  SR6. 
MapbcnntU  Inridofnni,  ii.  S2X 

B  C>»!i  llitrnlrlliiri*.  ili.  7AI. 

H  Oiucoidiimi  iiirdiFirm.  L  MAl 
H  wlitii  uuicBki]^  i.  AUfc 


DiahAtOBif,  W.  IIB. 
of  llunuk,  it.  4S3, 

AcioiDMiBBjr  Bma^iumft  ■■  ncmmi  bn- 
lUiffititery,  i.  <il<J. 
Diet,  ii.  3ti9  :  liL  3U|  iv.  377.  399 1  t.  2S1, 
9U. 
of  wcnnan  nltti  child,  lu  rSrtXa  on  At 

(hild.  ii.  CC<. 
■Ill)  I'hiirui  D,  cfTi^tt*  of,  on  tile  tniiiiJ,  iii. 

S6;i. 

tnnr»  ihnii  niAiliutnM,  pmaoU  lougairil/, 
*.  3M. 

dirwtiom  for,  *.  SOI— M14. 

far  old  ami,  v.  9>i^     Srt  Krgigncn. 
Differ  Mltlt  tffia,  L  M. 

IHcMU  loMrum  eouiaiuiiimi  eomiDndBrR,  1. 
0*7. 

Ii-Cuni  non,  I.  01Ti  818. 
DigMtUn.  irnlk,  Ijbw  cuiiiforWd,  r.  391. 
Dig«eto  of  l■v^  nilc»  Tar,  <r.  100,  101. 

DUaUdo  corporum,  ii.  S.^S— SS.>. 
nrdo  iiiittniiwuai,  ii.  t?59, 260. 
p«r  intraceptionein  timplicDm  un  admi^i 

uantm  c«*pn(ii  hoti.  ii,  360 — 302. 
ynTudannnctia,  !L  SS3. 

p«r  (piritTTn    innatam   M    vipandm trin, 

ii.  aii'J— 'J'iG, 
per  ijEUBin  et  lAlortm  extpriiiim,  ii.  206— 

271. 
pn  calemn  rttumim  In  di•Ulta,liall!bll;^ 

Ii.  272— 27i 

per  rpiniulDiipm  frigorio,  il.  S7&,  978. 

pi  r  cnlftr-m  ]Kii*iiitnl*in.  uw  fcr  ipirinii 

nimJinrM  ftlt'Hiii  (nrporji.ii.  27*.  ".'JT- 
p»r  iLlwnilunfin  tpirimumiuonun,  ii  27)1 

— V'liU, 
pre  aniplTxutn  ct  occunuia  corpori*  aoici, 

ii.  SCO,  2»l. 
p?r  nuimitaliaiMMil  ilrt  Tpr*lMiCIB   in  t^ 

nuKit,  ii.  -JHI— 2KS, 
.t  riMl"iiEii  tiu^ma.  II.  2118,  204. 
I<rr  (lcn[rr>Bli»nmi.  Ii,  38.1, 
ijuv  ptaudu-ililDUlio,  ii.  tlBj,  301. 
«lE<-iriiiia  dilsUlionit  ndvi-m,  iL  301. 
Klatalion  at  heAin,  r.  31J— 381. 
atnuiunmnnt  of  initancr*,  ii.  iSX 
bj  limpl*  inuacapiion  nt  ndmiuian  nf  a 

iww  bod;,  ii.  SMi—^b?. 
a  pirudi>-nrcflcalin),  *.  3A7- 
ly  thsnatiTcuiric^xpandiiigibelf,*.  3i7 

—361. 
bj  lire  and  rii»rn*1  tiMl.  t.  j(il— .tCfi. 
bj  HirniaJ  heal  in  diMillntliiii*,  v.  uCO 

— 37fc 
W  nmitiion  orciiU,  v.  370. 
}iy  [iiiianiial  hfst,  i>r  ih*  mviliarf  iqiirita 

(.1  niiflih^r  liidy.  ».  370—371 
bv  lil»tmi.in  "I  il|piri|.iiriU,  i'.  3T3— .^7*. 
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n::    :e  if,  acti^r.i  n.-  !■■  Ti'Tfjiu*.  T.  47S. 
r|  i  .:  :,  o:  the  PrritAh-tii-a  mpectii^  Um^ 
V.  .;.3. 
Eleneliei.  d.wtrlne  of,  ill,  393,  ri  sf^^ ;  U.  429— 
4  ■■4. 
ricp  Mi-Jt    Vand^rd    br    Ari*totle    ud 

I'ItI..,  ii:.  ;l:r:t ;  iv.  430. 
defici' iiry  in,  iii.  if!'7. 
eianif'i':'  cfiin  Klfiirri*,  iii.  412. 
tiree  kind*  of.  iii.  393,  n-At. 

of  »nf.hiaiical  fulfai-ici.  iiL  430. 

of  fai)aci«  of  iulerpretalion,  iii.  430^ 

431. 
offa'^e  appeanncci  oridolifiii.lSl— 
4,14. 
Elephantit  dumtlo  vliff.  ii.  l?-2. 
Eliaion  nf  Lhp  air  a  [alie  eiplanation  of  tound, 

ii.  WA,  394. 
EliialMth.  Qaeen.  her  reirrence  lot  learning, 
iii.  27-1,  ;iiifi. 
hrr   Fxcelli'iit  govemment,  iiL   307;   it. 

■283. 
h'T  faiour  thnwii  lo  Biiror,  i.  6,  7. 
Elizibetho,  Eegiua,  L  44:<.  4!l.). 

Ellipsoid,     I'oiiiaul'i     iitadiuln/n     of  ntofioa, 

iii.  i-.M. 
Elocution,  nr  llip  ort  of  iniDiiniUing  Ictiua- 

li  iljti-,  iii.  ;illi.     S-r  Lduic. 
Eloquence,   incliiicF   tlir   iilTrclinm    tn    obpj 

ri'.iMiii    bv    iiitbii'iiiiiig     llir     iiiiiigiiiatiiiii, 

iii.  JIO,   ■ 
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■imf. 
Tthoitlit   b«  adnud  u  tha  tudiincv,  M 

411. 
'  wban  nuiclileiiKM.  [il.  411). 
Inftrior  u  witdum,  iri  iSt. 
SniK*  oti,  T.  4. 
ttiaa  frmii  tli«  >itnb,  til   itopa  on  ihii 
tiiti'  (if  ihs  Ihrtdiii,  t.  &30. 
of  iha  Seriiiliirn.  *.  IIS. 
Enut&tioiMi  burijilumntm,  librum  dMidcra- 

Uiii),  j.  tiza, 
hlMemata  inEiiiDn>,L  St9, 
huMcou.  IT.  J  40. 

■iij«  to  icrmarj,  i<r.  437. 
EmlitTO,  fsnn  of,  bo«r  rcQuiaied,  I.  358.    Sn 

Acccimiion. 
EmmdAUo  nmmi,  ITSti, 
iouuuiMl  Comiw&tu  poitorwd  lh«  wain  ii> 

•KXT,  il.  lit 6. 

Imollinaii^  tti»  twdy,  It.  S!).1. 

«  Ri«nii*  [iC  iiiil'Ieii  rt-r>ci<iiian,  v,  332. 

by  whil  lilriii*  pttictiiK'il,  >&. 
b&pedoclM,  )i»  iIiKlruiu -uf  tuift  aai  frimd- 

lli[\  V.  iS'J. 
tlitary  of  Iho  mooB,  T.  iSJ. 

tdwtnna  ejiu  da  liu  vt  Mtitcilii,  iii.  101), 
10!<. 
it  luni,  iii.  760. 
bnperon,  liiitnaoi  Crack,  French,  ojii  Q-w 

iMui.  •liort-liwJ,  r.  S*y,  'J.10, 
tnpifc.  uitiibcM*  (at  atitl  nguuiii,  )v.  47S, 
*7a. 
Ik*  ftrt  of.  V.  78. 

h»*r  M  incRua  tlie  bound*  of,  t.  79 — 
US. 
taplri<!»  phlotophin.  i,  17-1)  ITA- 
bKpiriMJ  |ilii>«aph'-n,  ibctr  err«n,  It.  6S. 
Bvpdrisl.  i  138, -till. 

fonnic«  mun  ciiiigvniiil,  ilL  &&>!<,  HIS. 
Bmpiiici,   wbj   nften   nota  *u«coHful  ilun 

phyaici--iiiK|  iii.  S>C 
EjDPTTfM,  T.  s-iS, 
Bno,  ihp,  ni!«  lh«  mm  hod,  iv.  2Si. 
KadunaCB,  dindnd  inlo,  palin^ca  of  iiMUrnI 

iranu,   UhI   fbcliindo    uiider   lamimt*,    i*. 

394. 
BndirBiloa,  iv.  S27. 
Bsgluid.  Aiatorr   of,  ffTsat  drricicncjr  io,  Eii. 

ihould  b*  Duitcd  widi  thai  of  Scot- 
knd,iS. 
b«r  jKOiMiaj  and  Am  mtwdU,  t.  62, 

BnlgvatiMl  mctheO,  iii.  t<H. 
EliMh,  ihp  Afit  (■>iit<'rD|<lftUva,  v.  8. 
BaUiTaWK*,  i*.  -llttl. 
Kntlnm  ennaitionM,  il.  8(1. 87. 
B11V7.  the  oUiqufl  (ITS  of,  il.  6M. 

it  piDud  neakiirM,  itli  21 1*,  S03. 

■nlilbtsci  for  and  a);iuji*t,  it.  iI79, 
B«IM,  hid  car*,  1.  I  KO. 

Bpuiiundai  ri>«lAnna,  I.  438  ;  iiL  SCO. 
BplOUtiu,  (ihtlaMpbr  oC  omcvEiiitiH  Mi<>(> . 
iiL  «'JS. 

Ian  tb«   dtgrMa  tt  urnUi]   unn<|iiUliiy. 
It.  4C1 


p]ae<A  f»liriiy  in  (nnkol,  r.  9. 

ljiiili>ti)|ilila  rjLK,  I.  liO. 

ic  fanniiliwr.  I  4"0. 

do  Kndibiu  muiquiltlMit,  i.  tiSO. 

EptOUnU   thouiihl  llk«  nod*    wvrc   vf    liuli  IB 
•  hnpr.  ill.  241. 

fully  n(hi«  (rJMfinn  of  Fata,  it.  5'Jl. 

baiieiiad  hit  dwlh  by  urina,  ii.  3S7. 

hi)  ''trnuimmu,"  ir.  4S7> 

placed  (c)icil<r  ID  pImibr,  t.  fl,  13. 

u'cribrav  iVir  mllasf  tba  wnrldi  v.  £14. 

da  liilDtr,  i.  71II. 

Ifludniui,  iii.  537. 

nana  muudj  iliniit,  ill.  737. 
^tCTOle,  uDuii  rcTulriug  rvunil  Uia  i.-«nb  in, 
t.  517. 

E^fdam  luiinr,  iii.  741. 

Epimmidil  antrum,  ii.  \i9. 

Epittoln  Oa-nau.  i.  769. 

EpiUpll  or  lUenn,  i.  Ill, 

EpiUiim,  mnupti^iDt   at  LIticffj,  lit,  3)1, 

407. 
E^oAlt,  ihiiijti  «<(iial  to  Ilia  aamr  are  aqual  ta 

una  nniiihcr.  a  nnmnul  Dssim,  ir.  3Sn. 
Ei^imtria  ni  bittoria (rniicrrHiRndii,  i.  4tO. 
EquilitirtUl)],  ifuctraw  ^,  mot   ailmlrd  fo  (if 

Jt-U'Vi.   Ii   .111. 
Eqitinoctial,  the  <aairt  «f  i4«ipmM   ha 
aaiti,  ii.  47^  473. 
biw-x-^  cool  th«  «ir,  ii.  473. 
length  of  DiRlit  dwa  nol  eampeiuale 

the  hnit  ofdaT,  A. 
aUy  of  the  lun  ranking  lotif  wiininvri 
t& 
Eqolnaxaa,  fimnnon  ^,  imJbroira  fo  U»nmt 

iii  &1'J. 
Equity,  th»  founulni  "f,  v.  fl!l. 
£q.iiiu   III  giiiiilr>K*>'in<iiii    Hiiiniin  aitingit, 

il.  i-ja. 
Etwaiu.  Au  f>niM'A(  «Mif  ty  SacM.  i  527.^ 

rchu  rjiii  J'ltoM  dc  C'Kv?vne,  t  4&1 . 
EHCK  iiicfriiio  ^f'lml  r<iita«,  Ii.  AH, 
Etm,  op  i'tipiJ.  in  ar^m,  til.  lU,  SB. 
UKvinfiny  Ai  llmtnl,  iii.  6(1. 
ocmndny  Ai  lAa  0']<^fnnlu^  ibi. 
mUUr  Ufati'cuJ  inO,  t%mn.  IiL  Hf!,  (IT. 
tvemi*  McrpnAtJi*,*  y  f4<  aiftA,  >ii.  C7 

— G9,  73-    S»w  Cuj>iJ,  I.oic. 
EnnW,  tfiei  tBitii«iiiin  *x  pniFfiti  limtpniii 
amiribiu.  iii.  CI7. 
intotrati  ituonKKln  ImcUndi,  iii.  6I.'>. 
B[r«nu(*chaa[aarpli:las"ii)i)r,  iv,  GS—fid. 
of  ihr  wpliicitKl,  ir,  RJ.  ' 

•(  th*  •D  piruil,  ir,  %h. 
nf  llie  Mip'rttill'iiit.  Ir.  611. 
•pothpiuit  i)[  Hior,   aaitiing    id  ni!iu;ti[a 

Klin.  t*. 
(oixlituiion  of  the  iiiiiTiJiul  ni?nd  iiillu- 

eiici*  ihe  jiiIiRQcii  1,  iv.  (9,  0(K 
nf  pul  iciriitifK  iii'iuirrn,  ii,  U — O'l. 
trni'k  i>f.  I>i«  tainr,  ia  dliiiiiT  and  liuman 
Irulk  i".  4l  I.     St*  I.' iMlenlBiiil iiijp 
Eruditoirani    Pilnolpoin    ir^pM    fcltti*. 
i:i-Hi3. 
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Suencet,  tnTitttudcntAl  canditicni  vt,  ii.iVK 

lEi^uirj  cr^iLCvriiuiM   ^^*'  *<i^^t>rtitioB*  ton* 

tiiii..i»  <.f,  iv.  ssa.  3to. 

£ues,  lUnin'*  c«riiipctiuti  with,  t,  G. 
EUtnit;  ifumrme.  i.  2*5, 
or  mailer,  t.  t9). 
(J  tht  fcuTtuly    bmlH  r.  535,   £27— 

&31. 
nat  to  be  t«M«npd  of,  fTom  lh<  pnnciplim 

of  [Dolioii,  *.  S'2C,  iSO. 
oiibUhuj  uf  niutiuii,  a  win  lokvn  trf,  i. 

ntiiiliHtrd  b;  htAtliM  wroftMicc  vt  tbi- 

tiarrn  (mly,  T.  SDSL 

bv  Snmd  Wtil  (o  atnh  and  tiMicn.  i2<. 

Etfilan  ■*  •muriiMtT  wiiidi,  v.  I  IS. 
Etbir,  «hi-ilif(  (lie  whulc purr  and  inimiiulilr, 

[Mtv,  ()»  antnt*  of,  *,  520,  531. 
XJiicn  inluiiiaitfm  huninnxin  inctii.  i.  713. 
nr.irtiTD  iinr*  r^jiii  »  KrinMiiliut  ontlMk. 

i.ru-ri5. 

tthiclc  4un;  pnrtet — 

1.  UvcintiM  •]«  cicmpkri  ■'»  imafEiiw 
borii,  tH>iii[Tn  cfafttTcltml, 

0.  nulcbinpdnilum,  •'ciiiiiltmi  lEin- 
dui,  i«  lua  npiimtt  Kri|iii><ii 

<-•!.  i.  ;i\;iG. 

b.kut  ■Iniplei.i.ciiiiiluin  eBorrn,  ik, 
boni  imtiiia  do[.|«x,  L  717—721. 
i'irfa  tliiiiuni. 

3.  DociniM  de  uuliuri  animi,  i.  7Rl~ 

743.  in  qui  Cri.i  e<m>ii1<  rinil). 

a.  Chnractrrr*  diiBnJ   diapoiiiio- 

niim,  i,  733 — 735. 
h  Affttm   .-t    ptniulaitianFt,   i, 

73.i— 737- 
0.  It*iiir(f»  (iva  eiirati«BH,  1.  797 
—7^2. 
E.hlu.  iW  nRccuaiii  the  principal  aubjwl  of, 

iii.  t3:. 
tntu  of  ih«  will,  ippviitr,  mid  a-frTctiini*. 

prftdutinf  actiiiu*,  ir.  405,     &■  Phi'o- 

»ph)r, 
EtTinologiA  poramnni,  i.  614. 
EtymolDgy  at  tniinn,  ir.  41 1. 
XiriiUU  aanrt*  tliiit  ibcrc  li  acrcleof  aindt. 

*   174. 
di>  *fhp  Tfntanim,  iL  £3. 
i:i]e*UiUjtia,i.-JI)l;  iv.  III. 
Eunacb.  >'bi-1\  ia»t  i>(.  «li¥,  ii,  tOK 

EnrtU  rut  I  It'lliilo*  I'xiitiuui)  lloii*,  ii.  2S. 

ill  luAiiliut  Eurupot.  it. 

ii>  Eunipil  dr-aimn*  (t  a»r,  (ur,  ii.  37. 

<iiru  niato  R{ria  cminitril,  ti.  9fl. 

qiuliuitc*  ri  pemtiirM,  ii,  33,  34.  tC. 

■cii*  Plil«ii'uint,ciii,iii.  <ilM  KnM  U'liiii. 
Wind*. 
£alliasui4i  n  najr  itMh,  (o  b«  prtcttTNl  hy 

[.liiiTi-iiinn,  1*.  S87. 
Euthainift  "I  Hpicuru*,  ir.  331. 
Iftl,  fc.ifmlcilj;*  vt  riTCM>iLTy  W  Uw  pTDlMlinn 

M  iiini».  hi.  431  :  I.  17. 
Sxuaplii*.i)niiKcr(>r  trmleimiutionor,  t.  iMi. 
UM  nil  lu  I'yulatiam  v,  Ui-tt. 


Bz«U*.  «<n>lii  ^  t,  795. 
Exdn^OB  >*t  tp}f<cttwB  aT  : 
iv.  147. 

wMlM  vf.  f.  St— 37. 

i>f  ihr  aircoBlribum  lo  1p 
ExduiVK  Milt    he   it  Jim 

3", 
EiMmaooi  cation,  <r.  tIC. 
ExErtmenti,  uiirll  «f,  »hj-  ia 

•■'*vt  tdnqra  mad*  (rem,  if 

frcpowd  hiKmry  nf.  )■  $R~. 
XxamBBBtonuii  I 
EsanacMWei  on  < 
ExcnUaai,  c.pt......  ...... 

Ezempla  n  tjuDou  )bi 

d.-fi.il,i.  898— alO.     Jiw. 
Enmplariif  gooil,  r.  fi. 
BzorolM  oT  thr  bod/.  iL  4 1< 

kJp>  fir,  A 

IhrnrRw  ftf,  A. 

triU  <4.  it 

Moiii^n  inke  l«u  ikan  m^o,  i 
Imiirrr,  ifi. 

the  iliiTKcriit  kiiida  nC  for  i 

ftif  tvlim-lboy*,  IT.  436, 

vi&cl  uf,  as  kndlti,  *.  'i?ll. 

wli>4i  ta  ba  ink<-n,  v.  3U1. 
Exncitatlo  ad  apiriuiuin  fiaaMtl 
ii.  171. 
qiiumudo  utenda,ii.  IPX  IN, 
EzercUia    in   «nid>p|id»    tiiliiiliij 

I'iKti,  i.  710- 
Exbalst  OHM  viriit'irLini.  iL  SSI,  40. 
ExbaUllomi  uf  >ir  fnwi  triF  MUh,  t.  I 
EzUtCBMniii)  DOIi-rAiilclicr,  inquinj) 

in;;, ».  ;off. 

Exoatatioa  of  rnrie*.  hr  4cMrD5iiit 
il.- .i.  505,  e-Xi. 

Exourle  mvihad  ti  Aittomnt,  iv.  A 

Sspuute  «>«  roiiio  niticria^  L 
Six 
frt  i^iiPln,  Ii,  901, 
pncutiiAtitonuii.  iL  357,  9UL 
ii>a>r;»,  iii.  6»1,  £!«,  (iM— F 
iDjHiria  OJfliai,  ill.  I  U£-— 708. 
»flpiiri»  iilii,  J03. 
•|iinii'ii  riiii,  Tu:<,  710. 

EjtpavaioB  of  pixDDiaak  bodta*)  v.  i 

E3tp«gIatIa9.()wfitn>f#<^chnLiaga 

ill  ibriiiiit,  iii,  -'30  i  ir.  S,UI. 
ExperieBic*.  knowlrii^  U  lui-u^  A 

lo  br  i;ui[>rd  liy,  iii.  4,t^. 

Iwu  wutco  vf  a«idciii  ami 

iv.  SI, 
InuKMl,  or  iIm>  llant  of  Pan,  I 
431, 
ExpVlMtiB    daplrx,  ptf   cnaiU,  pi 

mcnla.  L  Iflft 
KiMHa.iii.  Wt2. 

Ulrrola,  *ii.  Jl"^     ■■:'    '"V 

b:i3.       r«J,  I  ■iioi. 

ExpniniaBU,  moai  M(i>iiiiKutaBilL 
■139. 
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prHlueliuntUL,  i.  (Till,  S17. 
timiibliounn,  i.  K'ii~-6'iS. 
lioiicm,  L  6i'J.  6.%0. 
vulainndii,  i.  (<30,  GSl, 
iflcHiioimii,  i,  6!l\. 
'  (npu'iiinrnn,  1.  Si\,  632, 
'  ftirtf*.  i.  63*1 
•I  bdfnm  tt  fmnifm  ripfrim^nw  pr- 
Iriidn,  t.  |-:n,  IU'2. 
I  hiaUihl  tKinnili, i-  \4% 

atia  Tttoriuiia.  i  40°. 
.  nboa  TnlniinimU,  tut  non  rpjidrudii, 
i.  213—215. 
in  rcliiM  ciiriou  >t  inntilibiu,  cur,  L  SIA. 
cxp«riiiunianim  lubiiliutii,  i.  13S, 
hiiMrifhlii.  UX 
im»atk\  hi*i«r}-,  IV.  S44. 

I.  386. 
ifrurtirmor  lutifcnt.  11,  id]. 
I  no  Inw  knottlrilp  withuiil,  li.  673. 
ttnowtT  in  Batumi    jiliilamijilijr  uiil  plit- 

■ic.  111.  .t2S. 
iat  offitc  of.  if.  2B,  VJ,  3". 
ordinarT  irodn  of  caiidixLing  f*utt;,  ii. 

70.71. 
in    ihin^  fniniliAi  nrid  mtao,  wb;  inlni- 

<luc«l,  U.  I(ll<,  109. 
in  niAticn  purely  aptcnlutiTc,   whf,   iv, 

107. 


£zp»rlm«n  U — t>iiiUit»nt. 

|iru)wr  iijn<l>  of  nviadiiig,  !r,  ?0I. 
euduH-uicriM  iifrdrd  fof  tWT]iii}[  onlt  n 

287. 
put,  th>  U*l  urulfilnt!*,  ir.  3&1. 
calnniliu  Ki^iiitad  of  IliuM  of  laura  gsnorol 

iiw,ir.  31^9. 
mstJiDd  nC,  priwridi  aithot  1)j  nriatian  »F, 
i».  ^13-^l.l, 
producUon   <i{,  liT  rcpRiiupD  or  bjr 

rXlpniioi',  iv,  -11-^,  tJS. 
truutiktian  of,  u'hioh  Udf  IbKekintU, 

»I0-4lll, 
ilmninn  of,  iv.  4IS. 
com^ulMnn  or,  iv.  41(1,  419. 
■ppljtatioii  «r,  it.  |19. 
Ohuj'ImiH;  of,  i>.  t'iO. 
cbanrMof,  IV.  (:>n.  131. 
•f  light  mar*  W  b*  tdiigbt  i!iaa  ihoM  of 
rniii.iv.  421. 
ExpoiTOctio  imiicnv  in  coipnrfbiw  II»d«in  uo- 
HibilibiK,  ii.  316,247. 

ilitFLirii  et  vniiitiiiiiulii,  11.  3'S3. 
<rudit  rl  4iitilUtit,  li. 
piieiiiiintitii.  ii.  255. 
Efe.  the  pii!.  ii.  1)^3. 

ouinol  pwa  unf  kmnlng  withmil  futthrr 

wiliiiK,  lii.  S3j. 
nrb  ••J'jilfattirt  Moving  Ao  'Am,  ili.  S7S. 
EyeUahu  ht  th*  Mbtjr  of  ib*  tight,  ir.  3S3, 
3<)i. 


P. 


'  G>riun«  prnpris,  i.  T70, 771. 

^blM,  "•'  <J,  W  ihf  nncienl  porti,  ijL  !14S. 
talKivbls   otM«rvati<m*  iMprvMcd   ty    Ih* 

»aiicii-iiU  ill,  iiu  4S3. 
BMiI    liir    the    Rticirnli    inare    than   ths 
iii'iil'-mt.  wh^.  V.  .SO. 
"abriciut,  Dnvid.  A'T^rrV  /(Ber  »i>,  iiL  72i. 
^bulariun  imi^-i>,  i.  'h'l*, 
'ftOI  in   iti*  mnnii'*  nrli,  diiilngii4  of  PlaUnh 

mprttinj;,  v.  493. 
'kClM.  'n  Tiicirtni*  hominam  nia)[niL  Tsri«U>, 
i..1«9. 
ill  (Ube  lunv.  i!i.  11^ 
Veilltai.  uiidHui  d«  ri,  i.  fiD9 
WlUtJ.  iiiiiiliMK  for  Mid    agiLinit,  iv.  4R4. 
teolUIes  *eini«.  domic  Un  wruin  in  ptopnu 

pnrtiliua  cotgioiit,  i.  MiG,  U07. 
VDltlMnftiie  mind.  wiM  *Ji<i  domiclloi  of, 

■ii.  aw. 

I'lnf  >'•  npininu  on  tb«,  lii.  11 70. 
^BZ  rwli.  ii*,  7(iV. 
'■Intlng  iii>.  iiM  arp«TfumNLn.{i,  G48. 

In  I'tiiirr  (rolD,  v,  817. 
'■itit,  iii.  47B. 

(civmKniJn«dbTp1iilD»aphjb\  iii.  300. 

A  nuin  bniDcb  od  divinit;,  lii-  4118, 
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FoojitalBi  <J  r.^iiiii .  V,  811. 
Fox  mid  («t,  lh#  (iiM»  (tf,  ir.  471, 
Fntaaurliu.  lilt  randl;  forapuBiei 
5D3 :  «.  Mi-L 

Hi  ftiutaTalrioa,  iii.  719. 

iiiirniiiiti  rjii*  ad  FxciModatn 

Fragility  <J)icdi«a,  irtuit,  ii.  tK. 
Fraud    ti<-|iin)    by   ■rimiliig   mlit 

tliiiii,"'.  <'.  i>l. 
FrMiag  4^  a  dirvtiam^  >dLi/,  i,  CO, 

rrcll»ti. 

FrMSiAf  ani^fitll.T.  I*.  417. 
Franelimeit   wid    (Iif;!  ahmi^  tlwia 

tnixtitillioiu,  ii.  A 9 1. 
Friar  Saoon.  lUiry  d  him  ai  OkIoW 
Frioatio  o  irpnria,  ii.  I  Ui,  200. 
FrifltiOQ  </   the  bodj',  no    •(  « 

fiffwwtwrf  I}!  Aaemt,  i.  260. 
r^r  lh»  akin,  adTtuila^  of  U,  it.  i 
Frienda.  clicioc  at  la.  4l>3. 
tlie  iliipT**  of  liniF,  t.  34. 
diiFrn-iil,  nqnind  hj   diflvnnt 

V  KB. 
Frioadlllip.  hliM  of,  iii  4KI. 

ciiitiiii  rn;uirrd  la  rmWiklnyl 
ariilihtti^  Tor  and  ixainti,  it.  41 
inukc  non*  wiili  an  •o^rj'  nun, 
rfciiritilinlian  of  dJffcu-iKet,  ». 
opM  Ctbuke  bril'i  llinn  ucntl  I 
iiiiinodpnilc  piiiK  by  frii-nda,  v. 
Frigtu,  utn  piiimim  fngWlutn,  tii.  T 
diUtatinnn    carpvun    per    n 

fri|f«iii>  ii.  iti. 
opifiti*  ajiu  in  opf liln*   bMH 

— 3S6. 
oii'licliitii  nonilum  InvntiiiBi,  L 
t>iri'4'itiin*a  (ripnria,  i,  i&i. 
|x'Ui4i«li<,   caniraiii«nea 

ii  20C.  2»7. 

rilr..  L  -JOr.     .<iKCa1d. 

Fregm.  jKiu^'i  fable  of,  i«.  463. 
FroM,  ih«  c&cu  nf,  V.  &Ba. 
\  llWNSMnnA'Xi^wail^Mitibaiiafana* 
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Pnitloa,  M  piMnir*.  r.  U. 

iU  aitri  planu,  euriMilin  abniit,  II  SO^. 
■Ppir  crartc^    on    *  <ol»>><in  iMlk    "'ill 

produce  fniit  withcnit  ran,  n,  dii 
ta  ■  Kian  ({nilWI  nmmg  «nd  upk  ii.  623. 
tiiii^  morn  (wwt  by  tinr,  liqa«r*  roorr 
tour,  whr,  ii.  i>3lt. 
_li)  pfrwMf  K''*!*''  ii'  **2,     Sm  OanJ«n. 
",  hsmwrijikr  it  bum  •lowly,  il.  Ml- 
f9,  ifuid,  ii.  '29J, 


FalmM,  itn  iminbilo,  Hi.  .Ull,  Gl.t. 
Folminnlitif  RKniiiy  ind  g»Id,  t.  3711. 
Fnlmiiiatioiiti  iriptallannn,  iL  383. 
Fume*,  4i-r,iiiiiliirj-  nrtd  ftmuj,  im^ij  of. 

Full,  d«niil«*  conim,  iL  SAi. 

pMt-fotai  pn»  (umii  nrinr»t,& 
ranufUlon,  for  cwliiifi.  *.  2tiS. 

CTtry  momiiig  cmnnimdcd,  i.  ^99. 


a. 


■■lazik  ■wtlnnim.  iii.  761,  7SS- 

'ftlen,  liii  (ipiiiion  on  nrdicinal  milk.  iL  409. 

I  IS  ■ficiiciiniini  animi.  iii.  £31. 

PstimltQ  Uinrii  priepaiiiniliiii  iii.  53X 

KlilsU,  hi*  throrf  .i(    tha  tillM,  ii.  £M. 

«lilaa.  foft«  of  lut   writi^  ttmpanJ  teitk 
lial  of  /tartm.  i.  84.  65. 

till  OMuer  Ai  Aiiciw't  trniKte  fit  Fluxs, 
i.73. 

1m  m/a/wa  to  fflKon,  J.  378,  97G. 
/Imvm'i  ti*liripaliim*/niai^i.  SOB;  iii.  SIS. 
ki*  tluory  nf  tidn.  i.  331.  S37:  iii,  14. 
lR»J»J;imt«t  vf  Wilfuim  GilUrt,  i.  1<>I, 
Am  itUrr  fa  (itiUaiaaai.  i.  b'44. 

Idah  9/  fimlliailiait  0/  Ua  Jmvufrit*,  ill. 
7I«. 
MflHW/Jkilrwoa/,  Iii.  719.  731). 
rfiwwnw  nranonnf  /.«  Aima,  ili.  'i^. 
hiiiTiwm  (tr  «  tvntrnl  tun.  *,  .'ill. 
•ntlwU'lk;  W»;.  v.  .til, 
hit  wlalufiic  o(  iht  ttan,  t.  &42. 
Milrai  ■pcundi  tnobili*  <cntnini  conitiniit, 
iii.  ;3S. 
Ltr  Oaliuijl.  iii.  7GS, 
riirimprntiuiWllHrutn,  TEL  707.  5w  Bocdii. 
Rarlh. 
■•Uvt^le,  ocmpoiuid  of,  wiih  ghu  pnpoird. 

iii.  R03,  8M, 
iaUimrd  tinr,  li,  UU. 
Ittllni. piiprnnim  initritniT'nUnii,  iii.  fiSI. 
|M4ea,     VcgpiBbln,  ditTrr    (ram    ttuuiimalc 

B  III  tliF<>t  t|>int*,  li.  530. 

H  in  llioir  figunlion,  ii,  ^*jn, 

^L  lit  biTlna  powM  of  diiinthUtinn.  ih. 

^^^  period  af  llff,  lA. 

^^^'^  In  oiiicT  mlaat  iWemtcM,  A. 

^r  tonl   and    itln«l    |Mlbik«  of  both 

F  nalurM,  i£. 

d<fl«T  Irum  moiildi  in  thr*«  pninia,  id, 
dil!tc  Crmn  litiiig  cmium,  ii.  A'J9,  A30. 

I  in  hniidji  no  «ll  or  Brut  «lifr«  thrlr 

ptiiic'pnl  ipiriti  tciiiir,  ii.  SSO, 
llirir  ipiiiu  hnvr  leu  llntni^  ii, 
i  (n  htxof-  t]X«d  tn  thA  Mftli.  >^ 

III  being  wiihnut  iMi'l  innlmii,  ik. 
Ill  thoii  orini"  or  nijiiiiinii,  il: 
wmlnft)  patlis  i>'. 
Inn  «XMt  fig  urn,  ii. 
Toi,.  V  y 


leM  Cflniplei,  iL  ftSO. 

Hrilhaiit  tcntr,  {&. 
■rilhoul  TuliiiiUiry  molioii.  it. 
(riiiMtCM,  ciikiiKlinn  of,  li.  J1I1-491 

in   pluiiiiiui.   Iny  •toim  round  ih* 

hotloin,  li.  4111. 
*bouIil  iioi  )mi  thaJitn  (ill  roniPil,  iK 
to  lanki  ull,  culthi!  Uniglu ;  wnii>i.i; 

broad,  xhr  lop,  ii. 
•trilcing  by  Inyin,  ii.  483. 
buliiB  a  boir  ihnugh  the  huMi  u 

mM  A  tanen  troe  beat:,  ii. 
tlrafinf  tht  nnu,  it^ 
ul*n»MgF  of  A  Mioth  wall,  ttk 

pulling  off  1«r»,  ii.  48!). 

■I«m  and  not  rN]uir(  tun.  Hi, 
iawar   bouffht   LniT    HnrM   fnilt,  II. 

4(13.  aat 

rrriirh  mndr  iif  iininin^  ilnri  belCrr 
■liaa  the  lulinn,  ii.  483. 

(trafliiig  ™  eld  tl«k  brtU  wliy,  '/■. 

^'|IS"'8  I'^und  |l>e  rnot  good,  in)!  fur 
irtnf*  only,  lA, 

nttiiiig  diiwii  lie  top  lit  winter 
timigihciit  ih#  not,  iL  4lt4. 

U/ing  pMiicuin  to  tb«  nnil,  A 

change  u(  anil,  4. 

tlieing  Iho   bark  vh«n  liiddmund, 

a. 

AtAr  f>  tame  plonti,  naaimwtwrrira, 

ii.  48.i. 
wttiiig  wheat  inittfld  o(  towing,  1^ 
onai  with  dung  in  aulurnn,  and  lh« 

fruit  trill  r(p«n  in  ipring.  lA. 
anciiiii   |li<>    liiiil  nf    tn«    vino   with 

nitre,  li. 
plant  the  accd*  in  a  ^nlll,  A. 
prick  the  ripmioa  ftuil,  li.  4tlli. 
pull  off  purl  of  the  hlnunm.  rA, 
wilrr  with  urann  a^lir,  li. 
mutplmiiiug,  4B7. 
top  four  fig-ttcea,  ii.  4DfI. 
bon  nidbwrioia  aiid  luacrl  utigft 

at  aoM*  hoi  «<xk!,  <t.  4RU,  4lt!i. 
innniirB  with  lalt,  win*  lM«,nr  lilmil, 

ii.  -iniL 

tran>|iliii>t  icrriling*,  lA. 
tirrrhi'.iliiin  nf  trunia  mn^iwtT^' 

wV-l,*!.  W*. 


Garden,  fnilHww    nmlimmnt. 


INDEX  TO  THE 


iakmatlon  wilii  awipc'*   diuf,  & 

4B9.  480. 
Hi*  laUi  ■pnul  Ultrr  ibun  th*  (Iru, 

iniftmg  en  >  iiMk  of  an  Urvrlor 

kind.  ii.  400. 
coloring  growing  fniit  wltfc  earth, 

•a, 

ni1«  br   iiUnling  dmp  or  «hHll»w, 

fL491. 
trew  grow  bett  in  »  wood.  fmJt-Um 

in  tonwTB,  why,  tk 
cuttiuB  off  th*  iMrt*  will  inciTMT 

baw  to  *nt*jg«  tliB  IvRVM  e(  irrM,  it. 
hutnnnai   at    lc*f*,   ouum   of,   ii. 

wwipiiuiid  fruiiB  Mid  flowen,  \o  make,  ii. 

4»J,  4 OS, 

•plicinft  \vi  diffwtnt  bnnjtha,  Ii.  4!K1, 
pliuitiii);  tetii  ingvttifr.  It.  tSX 
naiiirai  uiiiun,  A 
KfrnpnOiie*  and  anllpuhit*  of  pl*nt«a  ii. 

495— (9B. 
l!ic«ry  <if.  1..  493. 
thow  whiEhi  dtnnr  mach  nnuriihrnnit 

hutl  ill  ttna  ill  em.  ii.  49<. 
•hrr*  pliuiU  drmw  diffrrwit  juien. 

llie  tat  Rl  bj  (He  oUics  htlptib, 

tl. 
Ibn*  w)f  wort  an  tnrmj  la  ill  plunu, 

A 
kni  ib#  fi)(  ii«iproi»»  niff,  ib 
gnrlic  lliT  ro*o.  lA. 
Mn>  ili>w<n  gruw  Mily  unoiift  mtd, 

•zpcrimfinlt  in    kind  prnpet^d,   IL 

I9y 
ctrtain  plnnu  kill  om  uiolbcr,  11, 

41>9. 
the  ■jrinpdth'rIielwwnMrtilin  pUnU 

■n  d  tlio  Ii  MMoly  bwlJM,  ei  plained, 

t& 
jupgUt'*  irtck  with  tha  beatd  nf  an 

oot,  i£. 
nioLituTL-  on  tTic  nindoir.  ii-  497. 
otigio  of  lioiiejd»i«,  ii.  49S. 
muiniL  (>und  on  wbal  planU,  ti, 
han«ji,  whvlhsr  comiMtad  wnh  d«w, 

ib. 

woodMnr*  or  cuckniMpIl,  it, 
aUdow,  wtjvthet  Ht  torn  ontj,  A. 
srptiiinml  to  Ual  th*  ullmetian  of 

mUr  ht  planU,  iL  4911. 
to  make  fruit!  and   bcrte  nMliiinJiblp, 

ii,  *9e-BO0. 
iobidana  iaaeri«d  into  tbo  Wk  oi 

root  an  bul  hnciia,  li.  41^8. 

all    ■llmslinn    muil     \m     int(oduO«d 

Ihmnjth  th*  mp,  ii.  IM. 
iti*ljiiic»«  of  til*  vffMt  of  dirt.  tf. 
four  mcani  of  alimuiun,  ii.  499, 


6«ltal — ooafnoni 

iBt«  tk«  tradi,  B.  Ml 

•(taping  th*  attit,  ak 

waieriEig  wiih  tki  ml' 

arioriliet  of  fanLrnoif,  u.  Ml  ■ 

iBrttl  nruitt  on  «nr  (rar,  i 

fruit*  of  dlTerae  du^M.  ak 

inNriplitaa  in  frait  or  feai 

flown  pUnlml  In  tra<^  ill 

ihniU  dippad  a»d  »ou)da 

(OloMtioa  of  fln<r»n,  iL  i« 

of  brirtoa.  ii.  A03. 

of  fruiU,  ii  .MIS,  AM. 

«f  Initf*.  ii.  £04,  GM 

4f  root*,  ii.  S04. 

le  mak*  tnvnn  doalik,  it. 

to  mak*  fiiilla  withovt  eMI 

U.  ACS,  <!22. 
cltmi  (CMfiad  en  •  4«iM 
wilkottt  aMda,  d^ 
di^rnMatian  at  fituta,  Ii.  MM^  | 
four  cauBta  ot,  iL  &06L 
fmita  (otninonlj  mi  npaa 

ilip,  wh«n  ton  drsmcB 
•ft  jt  kept  too  long,  ■£.  1 
batil  in  uin  lama  M  wild  i 

«tk    bMiitfia    iMrinl    oroJ 

»in»a.ii.5i>r. 
from  the  uub  n4'  cm  iiak(t| 

■nedi«r  kind  gpaira,  A 
thaniic  of  oatur*  tn  |nin. 

tniitiiiuUion  ef  plMiti,  it.  S>~- 
riiiuit*  nf  ipMMI  [WMibU 

hj  nnuiithmtnt  and  Wallt} 
to  the  luiMrt  of  ihr  pLtal 

bf  irixtiuw  of  tvcda.  A, 

hf  ^uiung  in  a  tnnf-Kfiaa 
labl«  niCNldL  ii.  i09. 

hj  planting  in  tanli  *| 
tonh  htfbaof  ItwICiL 

by  mttking  tha  bcrii  gnw 

to  it*  lUlUtT,    A, 

bj:  naking  it  gnw  o«t  tl 
or  mao  air.  H. 
pTMWitf  c(  tree*,  ii.  50ft,  A1(k 

in  woodi^  froiu  d«M(«  to  p 

of  Rr*  aai  r'no.  (ran  ihci 
bnt,  ii  ilO. 
dwarfing  of  trvMa.  iL  SIO. 

hf  (prmding  taniiw  Mcrti 

1^  (ILpa  (>f  ihoaa  raisN  < 
frtiiDaKd.ib. 
errap^g  plantt,  their  nMarr,  fi, 
mdineiiUiy  plants  ^ 

Bif«»,'>i5I0 — 5ia 

UtuhrDomi^  i>.5l2,  SIX 

i*jr  on  a  (tig'i  koni,  iL  }i] 

iMibuol,  A. 

ftiiiBuaa*.  it.  SIS.  Hi. 

n>itl>tM,ii.  £14.  SIA. 

tiprriinrnti  la  m*«wt  a  f 
piitunii  (urih  Itoanln,  II 
enittnttcrm  of  plaMla,  ii.  &IS,  S, 

prick  tpt,  ii.  A]  A. 

luwu  en  tha  ltt.t,  H, 
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}4ldra— i^Wf'awrf. 

OaatnUoB  nt  vm*  ulnn'a  i«   nt  cntaia 

^L             Mik-ap[>!''«,  ii,  c1(>. 

MUKiii*,  of  nlh»n  ■(  nit  limr*,  ii.  tBS, 

H              mOM  Ml  ih'  dng-rflw.  lA, 

call***  mhirh  ivBiiInt*  Uiin,  •&. 

H  bImO  poducrd   wiihoai  lotd   (own,  li 

tnini  (miiiii[<>ii  jiroiliiof  one  M  a  blnb. 

■           dto-^Aie. 

■omr  mnnr.  why.  li.  AIIS. 

H           IB  twth  uk«ii  fmn  miied(|ith,  it. 

of  two  kiiiiU,  li;  topiiIvtioDt  lif  pulrefiie- 

■              Mi. 

tion,  ii.  emt. 

^M           Vn  gnrvllad  «l1nf  i^  & 

th«r  <ntuiM  dMiDct,  iu  639l 

^^^H  1b  wawr.  without  ■  mot,  li.  517. 

npiiiion  of  ihr  tipaihen,  thM  pnlMt  cna- 

^^^Kfln  In  iba  m*.  ti. 

luiM    Bcrc  Fiigcnilvrpd  ol   coiicralton, 

^B  ftoB  Hmn,  *A, 

il  «b*un],  i&. 

«nl  or  Hon*.  A. 

ih*  picmura  Dr.fmUr  thm  iIiBt  of  (ooi. 

in  mine*,  it. 

V.  It.SOfi. 

in  Mannd  uldnm,  ii.  .118. 

doetriDfi  af  Tslctiii)  rrifuK-iin^,  t,  (DO, 

loniF  iivp  K-ithout   nuuimMtil    fni  ■ 

4H3. 

timr.  Hi. 

of  mnn,  prnpnud  biiton-  of,  iv.  3C«. 

•turitmTpUnta,  ii.  .^IG. 

hiiuuy  flf,  i»-C.W,  093. 

iiitTvdtii:*il  intn  lialjr  from  Itidin,  ^. 

diiidnl  intn  die  aatu,  ii.  3J6. 
GfDMJ*,  no  (Ttum  nt  nntunl  philowph;  «Mi 

«rill  iib*«rr*  ihair  nwn  *M>i>ri(,  if'. 

titnmrn  nfgrtvtia  tv\if  gmin  emp*. 

b-*  h««*cl  «ii.  l».  Kh*. 

ib. 

C3|nlnliii  ))riniii>,  1.  Ii5.                                    ^^^^| 

•cnawii  cf  plnnu.  ii.  Aid.  ^20. 

Oenioj  *ii|>rriiir  hnmimi,  i,  llQfl.                          ^^^H 

ihcnc    ihot    ripen     Utut     bl^Mitm 

inTDCMia  |[rniDTiinl|  i,  461.                            ^^^^| 

•oonrtt,  ii.  SIS. 

0«iitl«iuiL,  loo  D1JI1IJ  in  ■  aUte  ffinkt   t)>*         ^H 

Mmp  Irull  iwim  •  vMT,  vlij'i  ''f. 

comrnoni  biur,  t.  8J.                                                  ^| 

in  MiuioviiL  it.  ilM. 

OMpVpIliA  .4iitiqiioni>n,  iii.  5G4,                                ^| 

in  hul  (Diuilriri,  A. 

Oat^rkpllf,  imtLint    iiiitury    of,   Dfcd-fd.  i>.            S 

vf  Knitunl  plnijti,  iti. 

fl 

\oiiif\t}f  uf  pUnu,  ii.  330,  J3]. 

aiiDilaiitiu  nf  iirounipbiMi  cunfiguratinni          ^H 

vhich  ImiI  lh«  L»ngr4t,  tt^ 

;.  SKM  1  ,1.  1117.                                         ^^H 

niMini  «i  pri^lnnf^ngi  lib  af^  ii.  KCI. 

OaomMrf,  iii.                                                  ^^^| 

4i<vr«ili<  •  ii[  i^nlitlion,  il  !i2'i,  A,!J. 

IIiuvh'i  H/Kiitiun nf,  ili.£ll.                      ^^^^1 

Inn  ilu^rTF   na    nrdrr  in  piiltidu 

■  brnirh  a(  nuUkHnKlc.  tf.  974.               ^^^H 

fiiitli  thrir  trtnnthM.  il.  Ot. 

OeoTKio*  Viririlii.  L7U.                              ^^^H 

diirrt  liFrln  ili>,  •vliy,  tK 

lllJIUllll^  iSl                                                         ^^^^^I 

the  fiijiirr*  uid  iiiiiubcn  of  flnivi-i 

OMrgica  of  Vityil.  T.  5.                                   ^^^1 

pculi,  ii.  S33. 

»f  th<  niitid.  (.  'JS,                                     ^^^H 

difiairacM  in  lime  of  blnunminff.  ii. 

Ovroan    Oman,  tiilra  of  t!ii>,  r.  152,  t!iX               ^U 

Mi. 

Oerminatlon.  ><.  4iS — tSU.                            ^^H 

bUbU  dedduoiM  or  rT«rsm>ni  '4. 
MirinK  or  n'lt  braring  floAir  iit>'1 

hcKt  frtirrau'd  li^.  L  3A7>                             ^^^^| 

U>  nscnli'i-iiln,  ii.  t7&—i19.                             ^^^H 

bj  iiiiikiuK  »  bot-had,  ii  i'S.                ^^^^ 

•tuiJard  or  tnilin^.  Ji.     Sm  Fnnti. 

iMi-pin;    iBi-da    of   vhsRl.    ii.  tlR,           ^M 

(tcmiiiMtlnn,  (intliitg,  Tttt. 

■ 

Iftlllc,  Ui  prrpntv,  fli  8SH. 

tnicriiiB  Tiih  irnick  mus,  ii.  47lt.             ^| 

hUToUtjr,  T.  31.  «. 

mknurinj;,  ti.  477.                                          ^M 

laadia  iMRna  •iu-m  nhhrvTiant,  ii.  171. 

toulh  aspccl  Mid  orliHFikl  hrot,  i'>.                 ^| 

iiijrpnlia  rxuiiiiLAiit,  ii.  19t. 

diggtnft  RXiiid  th«  r>'-l,  lA.                                 ^M 

Ma,  riln'lui  rjiia.  ii,  1!!t(,       IV<  tVipii, 

plniilitiK  iij  irnlsf.  ii,  477.478,                     ^M 

Itnunft  Mnrtii,  Rdngtum  il«,  U  OTU. 

iKiuiitiH  in  lh«  oiMrr  MtMOii,  ii.  47^            ^| 

crrsUiKiiiit   sm>iii«    pro  cunlinlitiua    vi- 

to  rrunl,  ii.  47d,  480.                                       H 

^         meii'ljr,  ii.  IbG. 

nie  olT  ihr>  tnp*  of  ttmr*  «Atr  btnir-           ^^ 

V     Ki^lnriji  j^tTuniAfuim  conncfiTji^iidj,  i.  J07. 

ittft.  li.  470.                                                ^^ 

j^innii>  iiK'ci  nijiinm,  ii.  283. 

p-iill  off  ibe  bud*.  i£.                                      ^^ 

|«BU.  pifjpnwd  hiitniy  of,  ir.  3S7. 

priiiiiiid  lop  boughi  in  iptinjt.ti.  474.           ^H 

Utt  juic»»  n(  mck»,  I.  2-^7,  248. 

Uiriiiii  [lie  rout  HI  CItniunu,  ii.  4Kft,           ^M 

}«iwc«1m  TkiU,  ii.  30,  3t;— 30.   l'.4cV>-nti. 

ImiipUiiiins  in  ipfiiig.  •!•                         ^M 

SCDHatlO,  dndritin  Tolcait,  iii.  B9. 

gnldiiii;  in  .Mkj  ir»iciul  »l  July,  ill.              ^M 

■ice  tiiiFimlia  iiuiil.  iL  914  ;  iil.  730. 

tjrtng  lYiund  wiih  p*<<cthr*iil,  it.                 ^M 

•1  ormplio  «i  obliqui  *!■  uilii  Dn>.  lit. 

pl>ri[iiiig  in  ihad*,  li.                                     ^H 
mf-cnminK  (mil  cannot  bi>  fnitrd  tijr           ^H 

IU7. 

■ccitliTintii  nnunini,  Ci.  21,  44. 

jimdifig    nn    ■[>  ntTlj    (lock,    •&            ^U 

geijimiiuiiii   boiniiiuni    liiauiri*    toTi*t^ 

Jhv  .\c<vlcrntiirn.  tiudF.L                            ^H 

btudM.  I  408. 

OHtktien  and  eiuwlb,  pcrioda  of,  ii.  A04.                 ^M 

Mimlinnam  hitlefift  iMtHr*  uuliiqu',  i. 

GtiiturH,  IU*  n(,  to  *i'^ff*w  '\&««ft.,  vtViAU-     ^^^H 

1 

V<ri«itin'a  ine  lAiivv.  VA.                      ^^^^| 

^^H 
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irukitory    hi*mflnllic*.    Hi    100  ;   W. 

44  ». 
tnirintiinicmtlonlij.lT.  4)9. 
Oerttu,  Lim-flrphidi  iiiuimimU,  i.  S£2. 
OluUldo*,  i-  "^mban/u    jwoknuIm,"  ii. 
2191 

At'f  RMftotf  oT  iftminrnM  (4m.  ii.  230 — 

eidMDiru«o«,ii.  4:>8. 

(MxtBtam  Oanln  niu^tw  MpilctimpriU,  i>. 

T48. 
dUbort.  WUliun,  G^^n\}<idywtvto/:,i.iii, 

iu  rkiitiiiagia  A'om.  il.  3,  6. 

Satval    utitntt    in   1h    (fianneniM,    iii. 

516. 
••mwMM  of  hi*  pfciloM^hj,  iv,  6&. 
wriiwl   tli«   doalflnM  ol   PhilaUiu,   it. 

aoo. 

udribM  IM  vnA  to  awgnrLruii.  t.  '>02. 
oa  ilia  tcrMit  Uwaid*  oorth  luid  »outh 
kicnl  in  all  UdMi^  v.  4M. 

Ill*  opinion  «f  auf  mrliU  Kin»n|  ih* 

•lara,  t.  4.11. 
bit  wtrsnmniaJ  thconr,  t.  AtS. 
«n  llio  wbitantt  of  the  (cIrKiul  bodirl,  t. 

inrmlion  of  ftvnognrphy.  lA. 

OD  Dinvity,  637. 

phttoniihim  M  muneta  «<iciiii.  L  4<fl, 
A2It,  497. 

phi|n«>>[ihui  tmpirni*.  i.  ITS. 

PkiloUl  dajniitk  Hrcmut.  i,  5€1. 

ipM  betui  mnji'na*,  ii.  DD. 

d>  MrtieiiSM   in  omnibui  Mbiu    lat#ntfr 
rpntu  Aiiatnim  rl  Donum,  iii.  .SK. 

doctrina  de  pinrlbiu  natidit  iiitoc  *iollfti. 
iii.  113. 

d*m«gii«le,  iii.  flTI.603ii.  iSJ;  1.  497. 

M  Mm  (It  isignH,  iii,  iS3, 

d«  MJiditat*  nelMiiam.  iii.  7.^9. 

■fltno^phlnm  nntriin  ngiUtinl,  m.  700. 

<tc  i«cua,  ill.  757.  771. 

doolrinK  cju*  kilr(in»Fn)ci*,  iii.  733.  7^i. 
GUt  Wlr«,i>^.  WocJatami  m.AaJ  0/ ttwk,H«, 

iv.  201. 
Oinny.  ir.  ilz. 

l'«i[Hir[.  it.  640. 

Bbrduo  BruLo'i  itfiaae*  to  rk  jwdge  ram- 

Jifniiij;  jiM,  i,  SBi. 
QUeUlM  mnitue  circa  Canadnm,  i.  £131 

noiri.  ii.  4.0. 
OluU.  Brilnnr-i  BniiQui  rnipiu  pjogebuil,  li. 

177. 
OlftM.  Vmice  Bktf,  ii.  fiR9. 

MJid  nivt  Maunl  Catmcl  Mod  in  vakine. 

ii.  Wi 
NAflKion  fram.  likened  tg  Iha  imngtrf  cf 

Ihr  iniiid.iil.  311. 
imiiroirmrntt  vt,  •uggnted,  ilL  803,  S04. 
pi'>t">tt>l  iiiitorjr  a(  iv.  369, 

OlM*-*gg.  ClfHtilDMl  silk,  11-.  2011,  tM. 

Olobe,  luuhiui  in  ihe  ||!otu>  nr  miltii  vkirli 
hu  nol  il(  fianllRl  in  Uio  cryiul  g;lt>b» 
of  the  undcntaMing,  1,  !k9. 


tntpIliTiual.  iv.  S2. 

•  •1  <l>i  nr  oMnogrsp^cn,  Hi 

Olobi  irtrllniiulu  drKripcioi.  UL  71 

Olabna  a7t>allinu>  aire  MI«ll«tM,  I 

(■I'lmWi  globi  «ip«niiMBtMa,  i  XS 

QLoTla  K<>(r(.  ijuid,  bi.  £111. 

Tiiiia.iiM.itlieta  it,  i.  i9S. 
GlOiT  and   hDnnur,    Uto  (pun   «( 
468. 

vf  aai  in  uaem  tiara,  ■.  S7. 
Oloiuti,    li^rtiludinmi    vnraai    »M 

ifii-iiantiuiD  o»liit  i.  441. 
aioac«at«r.  cboKfa  at,  it.  40a. 
Olaw-wonu,  tb«  nutm  oC,  li.  lMi7. 

ill  lul?  •ingcd,  Au 
GoaUfoot  vf  I'm,  what  meant  bj,  ii 
Ood  on^J,  *nl-tikr,  ill.  2I& 

word  and  r»ifca  a(  no   nuaiq 

iii.  lae. 

iMiiiM  oi;  Iii.  4B8. 
aiUitiDM*  td,  J: 

aiuninuy  wntlu  nf,  ilw 
wbtlhM  i)i>  world  Mi*  i)Mlg<>, 
IhricK  holjr,  vhj.  n.  3ff3. 
RiiiniFd   (nm  Uie  arorld  bj  ! 

263,  Sfil. 
h'x    pcvrof^lir*    alanfi    tiM 
a]Hitjiv<    It   tnqnirod    of    bjT 
•ictiKiDn*  •hall  DM  and  t 

V.  4n.». 
Ooda,  kiippnttd  bjr  Bpkuru 

iii.  341. 

Goitn.  prwJucrd  tiy  toow  nUn,  iL  4} 
Gold,  nuking  of,  pMtibla,  ii.  44ft. 

nukinij  »t,   acaiHlj    pcMaiUat  •! 

Sua 

pTfient  ii«acii<»  and  tlw«(j 

natanu,  il.  248. 

CbiMae  dnpair  oC,  A, 

diina  gnld,  lii.  S4«. 

thKir^  n[  a  nrtain    Dutch 

■^Mclinf  the  iKkuift  <  ii. 

maiiiratioo  of.  br  Mnile  b«ii  aai 

A.  Ji,  460.  ^ 

MtiM  »(,  ti.  4iQ,  ssD,  eoo. 

iU  «mip«utidt  irilh  ath*r 

809. 
Ihrfomi  of,ir.  I3S. 
fuIniiimliuK:,  T.  1114. 
pnUlilr.  a  CBidiali  r.  Sill. 
takiin   u    Iha    ittBdard    at    mt 

tpMihc  gmiiiin,  *.  542. 
how  dtfpoiiicd  in  tiifr  bada,  ■>.  U 
tnnannitatidn    af   aihar   nmal* 

dnaliicd,  *.  S46. 
r.nlhtnB  1i«Tir>  than,  v.  S47. 
Oold-WM-kUlf ,  ptdpa'Al  IlittMy  nl^  If 

Ooualtu  li>  liM  aaldim,  r.  t. 

on  a  luldm^  b««imir.  <t.  10. 
Oool.    uii(<rnfilablr«na  of  diarinum 
Ui^hiM  G<t<l,  iii.  33».  SaOL 

(gaaURiion  »!,  iii.  2W- 

naiiua  o(  iiL  419. 

dinnia*  Moonii^  ib«  nfnmw  i< 
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pnWic  mi  jarivik,  >",  IW. 

altt  lil'mriii,  alia  pbiloMphit*,  i.  653,        H 

puKlic  uiint  nailed  Ij  Mif^ian,  iii.  t'2l. 

una  lit  luculionc,  ulUra  da  acriptione,  i.  H 

diflrnni     kind*  of,     icIilaiD    antled,    iii. 

6fil.                                                           ■ 

ill,      Sn  Buiiuni. 

Oraaariet  nade  undsrsround  in  Ocnnaujr  and  H 

OihhI  u)d  BtU.  Ihc  coloun  of,  U.  4i9 — 472. 

other  cau»itie>,  t.  223.                            ^M 

Oood-OAluiY,  iii,  -(U. 

U  lop>  of  beua«a,  why  cuil'rDitnl,  »l,          H 

0«o*^*  Livir,  a  diJitncj  ainung  ikt  Roibuii, 

OrsTt   rt  lei*,  utlculi   inquitiliuuil   cina,  a.  H 

1.-  W'l, 

(i.Tfi— fi3!J.                                                           ■ 

Ooraoni,  ni>«r>ing  n(  th>  hlrla,  iv.  326. 
OortaaDbnry.  Ilomn't  ni.iiiciror.  L  A. 

OravaltiiM,  luwting  of  lida  at.  t.  432,  tiX 

4.'.7. 

Ovtfai,  lntigiiiit;m  ilniTrd  (roin  tbent  i1clij[hl  in 

Oraviiw  MAtorlir.  11.  341— 30.S. 

iM|)iralo,  i<'.  443. 

nioixa  ttmiuiiii,  i.  633 — GS9  ;  iii,  090; 

Il^ir  luiyin^  L  6ifl. 

Oraviutio  »i  tcmini,  iiL  7(3. 

0«vt.  ■  remedy  for,  L  365. 

OrnviuUan  of  IvMlie*,  r  499.  500. 

OOTcnuBcnt,  iii.  173. 

GrkTltiei.  iiiecifir,  haw  ti>  itciuli,  i*.  419.          k 

iiitlticntr  uf  traniin)!  on.  iiL  347. 

Gravity,  ifi  rWiri.'i*  (<•  wirijini-rmir.  i.  3W.           fl 

invBl  pruipnuut  uiiiliir  Imrntd  ilAUtntu, 

fiocuii'i   drKlriiin    rvipt'viiii;,  ii.   2*29 —  1 

lii.  270. 

240  i  t.  339—400. 

■  [«rt  of  civil  Lnawti^f^  iii.  44iu 

dnrwu*  of,  bataw  the  tortkit «( the  Htlh, 

^^^^  ipcnt  iintur*  of,  iii.  474. 

ii.  S3S. 

^^^^M  tliarnuch     knonlndge    of    Ihr    tjaictntd 

at  a  diilnnce  frarn  t1i*  Mflh,  Ii.  354. 

^*         tiPCCMtrj,  lA. 

iiMjiiiry  ioila  the  nature  of,  i*.  t2t— 427.     k 

On>K  an  Utnunn.  it.  .t.ll. 

in ITi 'due lion   to   [irupMied  blalsry   af|    v.  fl 

Onioi,  ■actariiasUnpoTiim  ciir  nan  adducM  n 

2U3.                                                             ■ 

Bunna,  i. 'JIS. 

mllKd  by  tbc  anclniU  •'Niiaml  UatiM,"  ■ 

pbilnnfili  u   poram   iu    dItpiiUCruiivi 

^                                                         1 

((TuM.  i.  IBl. 

bdcliHriinJnpu  iif    k'lfiw'cd^r    mprclitig,  ■ 

nuic  iiiilDcii  nau,  i.  1R2. 

\t.     -Srr  KaIIiii^  llr.ilKK.                                H 

fru^um  ■tcrillt,  i.  183,  IK3. 

-Grtttt  Imtaa ration.  ^<  Iiiauuniiu  Alagna,     ^ 

iidli  aujit  iriniiliui,  I  -)83. 

Oreatoi  Hix>«tta,  v.  *2UI!. 

irapotpiitiam  luiun  oiiifcui.  i.  184. 

OrMk  PbUoMpbjr,  diiputalian  mlber   than 

dinalitinniliui  dittiscla,  >.  IK.'i. 

truth  lU  obJMt,  iv.  73. 

Hpicnli*  riocnmm   pncticia   Kien- 

arnw  In  an  *■;■>  nf  i^riiumiKT,  t«.  78. 

li«!.i.  .I2A, 

bitrii'ii  iif  friiilt,  ir.  7iJi  74.                             ^H 

latin,  iii.  &GI . 

hut  niil  iiicrenard  tcirnCF,  iv.  74,  7&-            H 

nnlio  Untcotiitn  lempeting'iiio  prm- 

e"iif»aet  ita  cnfi  fleftkntM,  iv.  *.$.                ^^ 

pmpirni,  mrf*  priifi-MDriA,  iji,  ,Vi3. 

diveriitiFi  of   nplninii   In,   jv.  7S,      St* 

philiKniihiirum  (inrcnnioi  tria  gcii^n,  iii. 

Umoirurn  f  hllntupliiii. 

.ViS.     Ar  Orwk  Prjilwijihy. 

Oreekl,  llieir  authortly  not  adduced  by  Bacuii,  ■ 

OrttfliaK.  ii.  4G(>,  403,  487,  49(i.  4[>t,  SOS, 

why.  It.  lOe.                                              ■ 
ihiif  tracniii)!.  the  boyhood  uf  knvwli-dgi,    " 

524,  Ue,  6-22. 

nol  Ift  V  deric    itu^ng    MUlli  uindi,  v. 

iv.  U. 

IS6. 

their  lanjrvn^  cam|iar«d  nith  I.iitin,  i«.    ^ 

of  Cjml  Hni.  i>.  343. 

412,143.                                                   ■ 

isprnmrnii  luirenlcil.  Ir.  -IIJ.     JlMQnr- 

QraKoriua   Ptimna,   invidoiLk   cju    conira  f 

dcn,  Iniilin. 

uuclorri  (tKlii<>ii,  i.  460. 

Oimia,  vifBiiainn  «(,  in  boiling,  wlijr,  ii.  ItS^. 

Oragory,  Blaliop  of  Sou*,  adtent  to  Iieailirn 

I^riuiii  af  ynnth,  tii.  i'17. 

nnliriuity,  ill.  3110,  Ml.                                    ^ 

Oranunor.  iii.  4UU. 

Orar  Hair,  nau  of.  Ii.  379.                            fl 

(tiei    uirc   of.    In   uililving    furrijpi  Uti 

OrUr.  tuildan  dmtli  canwd  liy.  Ii.  312.            W 

Irnrncd  loagarM,  iii,  401, 

Orowtb,  aiaitta  ot  In  buniaa  body,  t.  aiB. 

Iwofold  iwturc  of,  ■&. 

Sn  AccrtciaciDn. 

ucidcnta  of  worda,  an  ■ppendii  to.  il-. 

Orntsr,  Iiue,  kit  tditioi  <f  Saam't  aonla, 

■  mora  ptoGubl*  itudf  lliun   rhrioric,  ill. 

iii.  X—  0. 

230. 

Aia  fin^are,  HL  fl. 

Uie  birtiloger  of  eth«iicipncn,  iv.  440. 

rrfiVnr    ■/*     tt'ia,     ailtttft    "  PiftiolBpim 

uilidoio  to  ihe  ciin*  uf  ihi  coiifutiuii  of 

Aura."  ii.  &. 

leiigura,  ii.  411. 

QntMRiatoraa  nipulitio^  qiulaa  drbcnl  «•■•, 

ana  litcnrif,  ihs  ollirr  philii*ap)iical,  it. 

i.  -.n. 

llin  noblpii  oflica  of,  i/>. 

Osloaiudiiii'k  etaraOtr  of  Cl/iM^t  m^  i.   ■ 

nil  ocndeiilaornnrdt  infatTvd  U,  IV.  443. 

■ 

tniiiidi  >ipIon|[in«  In,  W,  443. 

Oaiocdnrdin'oa,  Ar  Clrmentc  Soptimo.  E.  440.    H 

OimaiBUitlcK,  (uirriuiDiii*  liji|iiuinim  nniiduiin, 

Guliclmuj  PaeidtD*,  iii.  72.                            fl 

i.  fi.i.1. 

Ouniniatnm<?i  ),tinmti™mv'm4'''"'ni*'*..\.'E»'*|^B 

nmnini)ii;ji  T«rbi*accidtuii;ub*rMt,  .■^^■%. 

Oiimi  «nA  ^•TTM,  WiiXn^  <At  "n .  \^% .            fl 

«c 
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ODDpowclBr,  ii.  !IAI. 
latnitiiw  or.  if.  4  IS. 
aqitainn  o(,  t.  SSf,  3*7. 
ibeofy  of  it»  pifanwi*  ^«n  in  fiiMmni. 


Rtbll,  iiillunm  of,  on  lh(  mind,  iii  438. 
Rslitt.111,  qunmodu  (uuipsrdur,  !•  <3iL 
Hansnkacia  atu*  niottu,  tur,  iL  307. 
Bftir,  awNt  nKuUiinn  {rrawth  «f,  li.  &&1. 

•■nil  gny,  ii.  G'JU. 

di*till|[Uit)l'>«  ihc  telra.  ii.  tSI. 

of  ihn  t«tlj  beloved  woni  (u  a  ihattu,  i>. 

tins. 

Pan,  wlij-  coTrRil  wilfa,  it.  323: 
BUfjptM,  ti  i»».  iii    1  (U. 
Raag^ng.  rK<BVtri-»  frnin,  *.  317. 
Baip,  |iro|iM#il  tntinivrmeni  'f,  iL  4'20l 

(ir  ilif  .\f»Mt  Pinnl.  V.  lOfl. 

Harriot,  H«  <iir>uwnih''  </'Mvraite,  lit,  721. 
BaTT*y,  Williani,  ia  vft<tm*i  of  Avtur,  i>i. 

hV.. 
Kllolllltg  olrggi.*  i\ibJF(i  W  beinvcatlgiilHl, 

IT.  302. 
Hslfli  M  L(  jau  «tf*   M)fiir  liniF  to  l«n,    t. 

Hawk,    l«*niuij   rMonbin   *    bawk,    nitb«r 

I  linn  a  Utk.  *.  59. 
H«nlth,  of  badf  ind  tnini),  bril  kind  af,  iii. 

mlrt  (or  pmcriiiiK,  ii.  ±01. 
■iii'lhrMi  («i  and  aKainil,  ir.  474> 
Bfarinf,    nhat   thilij|>   hiadet  Mid  h«l|),   », 
KH.  135. 
•rliy  tanning  hitiJfn  il.  ii.  434. 
*hif  tiolding  tbv  bmilh  tirlpa  it,  lA. 
(•r^nimpci  or  "  rai->pociade  "  fntpoxd, 

ii.  JSJi. 
tiiiiii4t  maik  » tlh  clMod  lipi^  A 

iii.  37& 
aril  Dif  olnaBn)  bclannits  to,  iS. 
IHviMtcd  biiloi*  of  Ccaring  and  aaiBlid, 

It.  W8. 
Hurt  tl  nub  i*  a  Mnliniia^  al  Omt  toatmtt 

W  tapnciif  wbntin  all  ths  oontrnl  of 

Dip  wuitd  nilu  b*  pheMl,  iii  SOO. 
ef  auJcbuut  Ml|riMiinB  »ltti  mm  oui, 

*.  jie. 

IHpd  ciim  li>  alKnjithpa,  v.  397. 
HHt.  ii.  3BI,  ftc.  S(4— e4». 

armtrmlti  bf  prrmimilim,  i.  337. 

LeoMnMoa  inmn  IkM  ami  lijiit,  i.  OZ.t. 
tiiuIUril)'  vf  tLf  vStcl*  oT  hral  and  (iatr, 
■i.  43«. 
MriifMtittuB  of  (hv  rflMl>  (j^  la  (ir*  Mid 
iMiibit;  vairr.  ii.  .Sft'J. 
<)n*1i6nli<Hi  ol,  bjr  Tmnitum,  iL 
all'fKJal.  UMd  tQ  Diauu*  lialk  ajiia«l  Blid 
■  •'SPtaMdirc,  fi,  b3:t,(i.'l. 


OOBpOWdV—  aittimmfd. 

npaiMon  cf,  i*.  IM7.  313  ;  t.  361 
OoMaiknii  natw*,  i.  3t «. 
Oatfta  «  tanmuB   biitana 


J 


3 


H«U— WMMaaaf. 

nMaiM  ol  prndnciDit  aniJltiat  ii.  340. 
in  whai  nufniht  pcuirat,  'A  fitJ. 
ill  wlial  (linuin,  A. 
at  what  Mauma,  iK. 

IWW  a&CMd  b;  finudt,  A 

how imrrahd.  ii.  ttO. 
•MUpiflUiT*.  af  ditfcimt  winja,  !L  I 
*f  laBbMBa,  diku  ^r,  if. 
sf  Ma,  eawpafad  wilh  Uud,  ii.  tU. 
law*  i««pr«liig  Ihc  HaaiMiiaioi  d,  *■ 

iatM  •■  >tf  Um,  •  Miiaa  ^  MtM 

iii.  105. 
cifcnMmt  «(  dialiBatiaa   in   da*  f^ 

pawd.   I»  MOW  (Im  power  (4  it  a 

tni|ui>liko  eonMRibfc.  tik  C44— 41A£. 
Atrva'f  tagaaripM  •^ui«<  Iii.  .(14. 
axMw't  mjM  jpHwnM  irwl,  ilL  614. 
iuvntintioo  of  Ike  (inn  or,  i>.  IIT- 

how  dtfiwd  ^  ibo  PorifMUtin,  t«.  ?.^ 
leant  jtmu  nMaoa  of  iuflnMciag 

h.  337. 
t&GU  *f  Itnlle  heat  vncaploted,  t«. 
ra)i*rin>«iiw  to  iiiMn»rj,  ■>.  414, 
«f  tb*  *)>tiit*  TT^iuMle  ui  kfrp  Ik*  M7 

faMh.  *.  426. 
dihMlion  (d  budiri,  b«»  ttt  <WHtd  ki, 

oniiMfit  of  Tvlniaa  m.  i,  lU  t  •■  4H 
4BI  — 4M.  lU,  49^  40GI  ^ 

-3:2. 
wort*  both  awiBtfiptwn  uA  nrfair,  >. 
ni,     Sa    Air,    Odn^   Cdd.  Orv- 
Utitm,    F'Nt    ItaMv    FHgB^ 

Siio*,  1*1014. 

Kaatlwn  Kt^ligion,  natui*  of,  iiL  351.       ^ 
haniTiw.  tindird  bf  \\n  aacwM  biibp 
■nd  iHiW n,  iii.  '^9l 
nlict   of,  pmrrTtd  lijr   iba  ChriNs 
(biatli,  ill.  3M, 
Heattar  busing  u,  Sim>«i  and  llawpln 
pHtiio)  of   iIm  inhtUiaatt  «f   Ifcrtiwr 

B|CUIIM,V.  171. 

HeiT«s.  aoliditjr  vi,  ■»  nplodrd  dodrim.  it- 

ih'  ItraAen  notioa  of,  >,  S.  ^_ 

of  AtittMl*,  famaaiir,  r.  i£L  fl 

Ihfor;  d  lh»,  t.  MT—UDl  V 

ihnt  rtpnii*  M  IW  bM««n(,  t.  Hi. 
faur  Mipcnor  kaanni.  «.  A3'2. 
vtVVMvd  cimal,  t,  M5, 
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Ecavtii — I  VMtuMit 

diKlrbc*  of  Tclcuui  retpeoiag,  *.    1T7 
179.  193. 
Hmt«ii17    Uftditt   onl;    infliwnM    IIm    Inai* 
tciiiirr  bod  in,  i(.  331. 

hut?  olb«r  iiidiipimi  twddn  lij^lil 
and  bui.  ii!i,      t'iiie  Cwlnlik. 
■■locp  gcnrnillj'  thg  nitrnl,  llin  culhli 
nAtu^fi  lKa  pii1]<rrit|  f.  11. 
Rmtj  u>d  Light,  utii'ln  of  iuijuirj  caiii«ni 
ing.  iv.  r2i — Ii7. 
iniruduc'iiuii  to  t)M  bi*tat]r  of,  t.  Xj*. 
EebisOTBin  liariu,  i.  tM. 
Babrmr  Language,  pctulianiin  of,  It,  H  11 
IM%«liog,  liuHrth  (SHikeil,  li.  6S&. 

bl1  MhM  (l'><icC<ElVf  of   fittulHi.  A 

E*lit  of  PriuoM.  ii'Uf  I  lAid  u,  v.  48. 
B«UbM  of  PlaM.  a  pftnlilr,  iv.  330. 
KWBlMkt  piinJnM  i)«ilh  by.  ii,  i»% 
Sttnorrliag*,  c*i)i<  of  dpaih,  wkj,  *.  314. 

HcD^cb,  |iritiirfii  vjtw  TriiiiainfJttirar,  L  719' 
Heuriom  Dm  Cikiiiil.  i.  i7A. 
EeilTjr  TIL  jkuvtmJ  tffvtkj  uitiaal jnaioic, 
iii.  .13li. 
■  IrciiKtbciird  the  jtonuui  iLitt.  T.  63. 

HVDTJ  Tin.    ^nrrnA^    £^  JJU«IW4     AdOl'^    f^n 

{y  /■oltii,  ill,  US'). 

■apbaciuiii  i-i  L'ntpM,  AUwider  il«,  i.  (7i. 
HnaolidM  Fonticsa,  itk  TJH  ;  *.  Al.i. 
Bonditiu,  bii  n-iwun  uf  iMtBllMUiAluu.  ili. 

on  IDC1I  of  iiarnH  iiaw>,  iv.  433. 

hi*  eui^  hi  dt-pty,  v.  3U7. 

tnada  flr*  Ilia  pnuciiil*  of  tliiiigi,  v,  471 

—473. 
hi*  rouona,  i.  473. 
iBtching  tire,  bs  called  '*  Peace,"  vhf,  i, 

i7S. 
mtMUion,  k*  tetmeJ  •'  War,"'  wliv,  a, 
b«  llMnMliatM  ol  euiiltagmliuiK  uiiii  gt 

iiemtiaa),a. 
liil  moflaimlian.  r.  &33,  £39. 
conflRKrMu)  ijuii  iiL  7S7~7(!'t. 
Do  >nl*ll*«lDiil>tti*,  i.  4<i0. 
Inman  (jut  nirenrn,  i.  43IS. 
^nDi«n]nipnncipiuinpMuit,iii.89 — !>1. 
I  aiuunobnini,  iii.  !^0. 
IgniMvniMm      "  pumn,"     Frnrratinnrm 

''belliiiii"noinm.iiii,  cur,  iii.  91. 
tJlematianei    conHujjniboiiia  t(    jtviiclM- 

tinnit.  ih, 
nnuti*  luinea  clarum  et  ndioiuiii,  iii. 

5.17. 
Etrbcrt,  OtOTfO,  on*  of  BMtut't  Imm/Mlon. 

I  r:o. 

H*reiilM.  <i*  •uiiiA  Adonidit,  i.  (  ii. 
StnaliM  Celnnuut,  i.  4Hi ;  it.  -283. 

IKnetf,  dtfjniuaii  o(,  iii  l^iO. 
ol  iMHwd  moD,  to  uhat  Bitribuulilr,  iii. 
Sfl4,  «7. 
E«rmMtteUa,itl3lfi. 
rrtfiliii'mJ  ^  name  vaJmam,  ili.  701. 
HtniM*,  biplieil,*  nxnbnl  In,  JiL3()3. 
Trimiariiiu*.  i.  i3Z.  433. 
Btrinlppiu  re/ipifu,  ii.  3tt. 
, : 


HtTO,  lu  jlfAWKif/i'iui  ptyMhuf,  1.  Sii, 
hi*  doctriiif  of  lb*  VMUum,  t.  4'J0l 
compiif  il  wiLh  thai  of  [Vniocritat,  v,  (31, 
dvctriQa  ejui  de  Tacu<>,  iii.  IS. 
aum  D«mM>tt)  osmpftrnta,  iii.  17. 
dneritiit  *lua^  in  qiind,  igna  tuppotiui, 
Aigua  iiKldcrM,  iiL  Til. 

Horodlou  )ni<ru|i  every  ihip);  toBiteiid  to  hi* 
)i.-«klp,  •,  10. 

Haroi«  Dcsirea  [ir\>Iaiig  lifo,  iii.  834. 

Herok  Honaon,  i».  113L    .W  lavvnliin. 

HaioUat  P»M7.iT.  3l.t,3l0. 

HeniECi  BonorM,i.  470. 

Benattal,  ftir  Jo^  Aw  oplubm  w*  Amou'* 
M/tfW,).  373..173.374. 

Jhi  trio!  i^tlti  <t.'iiH^(u<iM  <^uHfa«Cri^  i, 
3!H. 

Hmlutlwi  la  Spoocli,  ■  >iKn  of  datni,  *.  SI. 
HstcrooUlM,  or  irrruulan  in  iinuin^  iv,  29S. 
Het«roR«iie«  nclwt.iini,  iii.  70,  737. 
HetAragtneLty  in  tint  c  Initial  bodica,  v.  S'2i, 

lUberoi,  r.ilde  viraj^s,  ii.  177. 

nio*  npui}  eoa,  le  biityn  fricmiili.  & 
LiDMa  tuvccnta  in  uiu  apiid  «•>«,  i& 
£j|t9laoi«i  ill  lani'is  puntiiiM  cmiToIvuat, 
ii.  180. 

Hioaourlt.  wayi  of  imppln^,  il,  &53. 

Hlsru&U  cwlMtit,  L  4^4. 

Hiero,  ibirjr   of  Anhiuiedoi,  uid  hi*  ctown, 
ii,  280. 

Eieroflypliici,  iii.  400. 

nil  ^itAift  Iinni  vrntiiig,  ir.  410. 
Wfilli.ii  t.r  lutPJl,  lU 

HiiiTogly  phi  coram  Uni*.  L  t\3,  HiX 
Highciat    Oood,    d-iipuuuion*   coiioonunj    it 

ended  by  Chnitiiuiiljr,  •-.  \ 
Hippareb-aa,  uaw  iinr  af,  <r.  SSfl. 

hi*  (ittilnjiue  <-f  •bin,  r.  S4'J. 

MbilQ^ut  fjiii  ati'llnimm.  Iji.  T&'J;  7(t(i. 
Hlpplai.  Iiii  uguLucut  with  Socmm,  lii.  U3| 
it.  297. 
Suphbtn  a  SMnie  urrtpluit  L  499, 
&ippoet«Ui,  iii.  S34. 
iltn-^  ef,  iL  341. 
hi*  niU  of  iviuuia^.  ii.  .^2. 
hi*  apliiuiua  "  In  morbi*  miniu,**  li.  ilij. 
nn  chranic  epidemic*,  ii.  Ififl. 
bi>  diliifeiic*  in  uarniliiiji  the  tpccial  (titea 

of  hi)  f«tii-iitJi,  ili.  373  1  It,  381. 
on  ehnnge  of  (ummtr  dothing,  v.  38S. 
iiiLTniii  ram  CMUua  clrai  m^tnum  apNla- 

lium  compouiil,  1.  591. 
veaiea  hjonw  putM,  mUM  aordidM,  Urn 
jubel,  ii.  I79. 
Hiapania  liuuiu.  iii.  G13. 
HUpuiDrtuii  InpiTium,  i.  797,  71I0. 
HuUiria,diTi*iane>eJui,  L  tSS— A17;iii.  723  , 
730, 
I.  It.  tiaiomlia.    Ai«  Hiitoria  Kalnrali*. 
1,   II.  g<Hi«ratinauni,  i,  406,  497- 
euju  p>iit««  qiiiit^ue,!.  SOI,  fiO^j 

Ili.  73it.  733. 
(OFlralium. 
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1          HilUriL,  dirUicion  cjui— mofranri/. 

Blitoria  iiatunti*— om/i'n^. 

K^                              tarnE  «t  marit. 

Mt  taa^wKD  nuucm  prin*  ftiW   , 

^1                              mll«gi«vin  lunjun 

rk>*,>!t.                           1 

^^^^^                         CvilFgionin  aiinaruin. 

bia  iupkUhji  ivjicMndit,  i  SS6,  99(. 

^^^L               2.  Pmlf  rjtwnrnlianiim,  i.  4S7,  4B8; 

Ml. 

^^^^M              S.  Aitiiim.  lii*  lupctiuiica,  i.  4!'U. 

aiH-toriutim  6dn  DoWid*.  i.  441- 

^^H 

nddimuTMB  ntUk  quinn,  i.  i«i,  ttl 

^^^^1               11.  naturolii  itctun  partitui  i)>,  <  >. 

lent*   ipMa  hmmw  caciyrt,  mJii  q^ 

^^H 

tiifliiibiil  tl  pkckll.  i.  40X                ^| 

^^^^P                        MiTStirani. 

•iprnnifniuniin  mrthndui,  i.  \*%        ^| 

^^^^                       li)dacii"»ini. 

|irnii  tirduliutu,  k  456.                        H 

^L                11.  11.  civil!*,  [KiW*. 

^^^                t.  U.  «clt«mt(tat,  i.  SU,  <(«. 

tioTa  coinpaniitda.  i.  13a.                        ^| 

^^^^H                     a.  ll.«cli:tiii>iita*pp<Mli>,i.£l5. 

iiiti  iiiiliii  iuiptdMto  nit,  i.  ^13.          ^| 

^^^^H                    0.  H.  nd  prriplitliii*,  ift. 

AtiiMlclH  laudau,  if/.                            ^^ 

^^^H                    A  H.  Neiiiawai.aUe  i'roridfmilF, 

•HID  n<i>&  II.  N..  nulla  Sdeaiiana  i^^| 

^^H 

ludo.  i\.  13,  I4.                                  ^1 

^^^^1              2.  H>   litcrntmn,   <|iic  dvudviatuc, 

IImodui  rur  ipaa  ae  M  dcdil,  il.  IL      ^il 

^^H 

K'Uiio  H .  naiiuBlit »d Nuviua  Ommms 

^^^^H                 t.  IT.   ct>tlM  k|i*ciali*]  liigtiitM  rjiii. 

ii.  1-'.,  IG. 

^^^1 

■iornir>  rt  fifiiin  H.  &KaaiiHMi.  ii  l(.  IK 

^^^^H                    a.  uKininriar,  i.  itiS. 

vti   nic'iliduii    ineraii.   BaMtitiflHi  aid^ 

^^^^m                     Aiiiiquiu'W^  ■&. 

UMis  pwic  tcnsh  in  ri,  ii.  631.      j| 

^^^^L                         C  H.  JIUM,  CU.illl  pMtC* 

OnK-oruni  nji^iuu,  iii.  lUk                   ^| 

dn  «•  ijiua  vtut  <|iKrplit,  lil  686.        ^| 

^^^^^^^B 

inniiiM  ^iio                                             ^H 

^^^^^^^H                                    r«l|>iib1i(»,  mil 

il«  iulli\it>ti>  pMrtinJariniu,  In.  li^H 

^^^^^^^H                               iiHIioiin 

An  Inibiit  ft  urpibiu  inm  anil^H 

^^^^^^^^^ 

nriidi*,  A.                                   ^H 

^^^^^^^^H                       cbrauica  ilcnun  pail>ga> 

diiitiu  irplu,  iii.  CW.                             1^ 

^^^^^^^^1                            lu(  in 

Anil  iju*,  ut  til  indoMionu  vcia:  aiipAl 

^^^^^^^H                    mnnnlNfi. 

et  ■jlm,  iii.  731.                             ^^ 

^^^^^^^H                 Biu 

tali*  dMidmiut,  ifc                             ^| 

^^^^r                   2.  viiK.  i.  .'ilO. 

MrnphMn  hiiiori*  N.  qaalifdwiAMMP 

3.  rrlotiorica.  >.  b\  1. 

rii,,  II.  Cirlntiiim,  ill.  734~~TIIS. 

H.  Prima  *»«  hitlonn  ciuilrr,  i.  39t. 

HiitoriMU  and  Po«W  tb«  ben  dMtMv  W  ^  i 

Uiiquani  •rhulURi  kUvfa,  i.  tO'i. 

knnwjpdge  nf  lb«  nflnlionr,  iji,  4311.        ^H 

n.  Gnini  Pl  hmt,  nditut.  li.  t!0. 

autoTT,  i*.  -J!i2— SI  1  i  T.  in&~!xn.     ■ 

H.  VnHiorain.  IL  19 — 711.    ■ 

mUtvt  to  th»  BmiBrj'.  tr.  39}  t  ■■  SMCH 

pnrjjiti?  in,  ii.  il — H. 

1.  Naluml.  i«.  i!»3— 2*9:  r  &U1— sfl 

Uiui>UliDii  of,  T.  I39~a<)0. 

jjn  N*ittnl  HiaMr)-.           ^1 

II.  ivinpalhiic  rl  nnlipalhue  (cram  iiiliu- 

Tnmu  of   the  w«rk*  cf  MM<^ 

iliit  tin,(i.  III. 

ir.  3S3,  2<I4. 

)l.  iiiil|iti»rii  icitrcurii  n  utlii  iiitnidwtid, 

•f  mMMli*!!*,  IT.  3M 1  t.  jjM 

ii.  IK,  h;i. 

610.  «!•.                        ■ 

II.  Drimi  ct  Rui,  ii.  241—30^ 

cclothl  bodita,  «&.                ^^ 

II.  V<(«  ei  Muitit.  li,  \95—-i.;6. 

luvMin  and  ibe  trjciant  rf  tb 

p-ffiiteto,  li.  SI— SO. 

■•r,  ■*-                                       i| 

ntiih  arid  aw.  it.                 ^| 
ll»  ptalFr  ulWgca  •(  MO^ 

^m           Mf. 

M  aimaiits  #6. 

^^^H      Hd  HHTMriiun  nbriur. 

tha  lawa  mtlc^  af  aMUn,  li 
«f   pcBlcfplMstioat,    ir.  2*1  . 

^^^^r        (HNjirir  iiuliiidikiiniiii  ••!,  lA. 

V                    DKtuliniiJia  Hul  otparunaiibilK,  iv.  2&?. 

v.saE. 

■         Hlttadftiialur>liii.i.  U  1,39:1,  3!M,  403— Stft 

of    art!    nedbjwujil,    i*.   39b, 

■                  ;;:K~r33. 

*.  SOB. 

^^                kulijrttu  lri|tl(«.  ttactat  mim  omiiib 

ita  ita»  twnfiild,  imnMtvB  m  voBanttn, 

■                      1.  UUicutTai.    :;.  Bmrr*.    3.  Vln- 

iv.  2J>8,  ■an,                    ^ 

H^                                cula,  i.  S93  ;  iii  'ri^. 

II.  Ciril,  wkiihlaeJ^tkcwBliiixU  i*>  iH 

^^^^       ]«niiut  in  huturum 

—&\JL                             ^B 

^^^^L             1.  Chnfm  till  num.    3.  Pruirrgcncn' 

1.  civil,  apKiiillir    to    nIM,    fl 

^^^^f                  tiouiim.    ^  .Aniun,  ik 

aiJO.  5VA  3U\                  ■ 

^^^    Mu  iinpii-i,  i.  3w  i  iii.  rai. 

nnniuiala    CDMltUue    dI    ^| 

^^                       Mdt    prnfilft    :et<ua    i^-iunDl   cognt- 

iv.  soa.                        ■ 

^^^_                           IIOIICH), 

c«n«Mt«ii«*,  iA,                 H 
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Mf.  CMt-ttmimMi. 

Honio— nah'»ft/.                                            ^^^H 

i*ei*t*n,  li.  303. 

hninii«iii  haniiiii  \tf\im  tur,  i.  1~2^.            ^^^^| 

■nililulllH.  ik 

l^pMwrjui  >|iiuiii(>du  tt^nrundui,   i.  'MSI.          ^| 

pwfMI  Uttorj,  It.  Mi. 

^  Pnll  of  M.in.                                                 ■ 

hiBliiriii  huuiiiii*  cuiiitrilH'iiilii,  L  4Ii',  4'l!l.           ^H 

imnittiMii,  i<.  SDK. 

miiT'H'AiRiui,    iii.     &ly       Sm    lluiiiaii,           ^M 

chrmiclra.  dirided  itila,''- 

Mnii.                                                                    ■ 

30-1— 3lt6. 

Eom«oni«i9,  Antisu^nit'  doctrins  of,  L  MS  ;          H 

unirrnal    nr  pailicuW. 

H 

iv,  308,  909. 

HanMionomiM  to  lir  tntwid  rrom  the  ■uituta         ^M 

■nnivli   or  joumola,  if, 

twV.  r.  IIIO.                                                       ^^^1 

3011.  91a 

Hour,  ii.  4J)«,  53:^                                                  ^^H 

1  Lilrtsry,  it.  301), 

diat'lM  from  ■  IPN^  ii.  Ml,  9I9l               ^^^H 

X  Ecchiiuticii!,  dT  ihtti;   kiinU. 

uv  if  iiiperwdrd  by  auifir.  ii.  fi]9.            ^^^^H 

iv.  31-2,  »I3. 

itiiif  nuuto  frntii,  id,                                       ^^^^| 

BeUaWMtic*!  iiroDtc,  1*.  'Mi. 

H«ne;-d«wi,  ort|i.iM>.f,  ii,  49U,  SSJ.                ^^^H 

Hraem,  aKiiiliru  do  dt,  ■.  KS>I,                         ^| 

H.  of  jhvtaia  jaditmciiu  .n- 

MiuiAiit    nrniv*.    Md    nt«    In    iii»liut»^           ^M 

pnividviiDr,  i*.  3l\ 

;3,v                                        ■ 

wtlmrtal  iltidji  of,  niHr  At  Ugai  a/riik. 

milluiiTi  hndit.  *l  Rpud  RotiMnni,  i,  002.           ^M 

\.3JX 

Eoainn  aniunti  ihc  nncitnl.  ihrrc  kindt  u',           ^| 

iu  nluian  1*  ntaarf,  iii.  939. 

ill.  30,                                                                   ■ 

di*i«on  of,  «^ 

anlilhrMi  tot  find  af^in*!,  iv.  47^.                ^^^1 

tfiia  office  nf,  iii.  33E1, 

Xoolt*.  m..  n  rfiKU/i/r  tjf  Baton,  i.  25.                ^^^M 

■ppviiiicn  tu,  iii.  .142. 

Kof,  a  kmil  of  ■-  \tat-jnj."  t.  ■iMO.                    ^^H 

knuwiedgc    of  iiirn**   £i»|iii«liiviit   tu   lit 

of  jifK^icB*  ill  Kii-ntr.  itmundior,  iv.  01. 

(tnined  from,  iii.  t'.H. 

uiu  rEliciiir  ml*  ill.  r,  S, 

prDjH-rlf    cnncrnird   wilh    iiidlviduiili,    v. 

wnrki  likn  nii  <>pmli>  on  lh<  iniiidt  o{  mm, 

fid;!. 

T.  iOl 

4irMk*  kn»w  iinihmK  nf,  iv.  TK. 

Earn,  lh>  ynunii  piiu  nir  [hi;  alJ,  ii.  Sj  A. 

of  I--iisilimil  bilhrTLo  nr|[1t!Ct»d,  t(,  3(15. 

af  drar.  ii.  .1(13. 

nimiiiiitrd,  i>.  310. 

horn*  of  Pan.  whnl  mntiit  bj,  ir.  331. 
Eotolof  ii.  Pipr ricnrittinn  »iih  Irrri,  1.  299, 

eoDipiTnl  with  ptwty,  jr.  H3li. 

ihe  *x«Ile[ic<-i  of  diffmnt  kiudi  nf, .-.  M. 

HoTOMOpM.  ail  idle  »u{ientitii;ii>,  1*.  310. 

m    oiwmit,  V.  139— 20U. 

HonamuiiliJp,     [^opoicd     biiMty    of,    i'. 

■         ft^ftut  to,  ii.  3. 

■•■1). 

■          ifcib  Iff,  a.  3,6. 

BOTtnltlia  Uitorla  FuiiHiybriida.  i.  410, 

H            tmrca  ^etimpilatian,  li.  ( — (i. 

HOUM    ill    a^traliiuf,   all    Idk    aupvtMiliuii, 

H  cf  lhemnp«U>]rMd  Knl>p*lli/ «f  ihitif:*, 
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Ub,  kngih  of— nonniMsL 

iu  aiiinuiU,  t.  3^.  934,  ^.tA 
tin)..  ».  liB— ■.>.■»«. 

vrjtrHhlei,  V.  Jib,  'i'.'ti. 
nuHt  o(  ihnr  Hr»nn\tmof  leuglh 
ndifr.  (.ass— 241. 
«ntillif*r>  {'It  Aiiil  o^siiKt,  <t.  477, 

<liiniliE>ii  ut,  iinvjtiuRk]  ruin  touiwnifnjfi 

lh<  (luil  and  huibuidry  of,  v.  10, 
jualxid*  in  At  bndy.v.  SJX 
.Su  ilurablr,  Liiiijtririty,  ^iiiiil. 
Light,  paniUelr  UlKttm  ^  urn/  liMKifefK'.  L 

£40. 
emui-i/i  Iff,  i,  IG5. 

nniw/wa  /.ffinvu  ^U  a»i  lAif,  i.  S2S. 
Ilie  finl  of  crrniHl  furmi.  liu  2M. 
mid  k»Di>lrd)tr.  trlnllim  brtvcirii,  i6, 
it  uainT,  iiiiuilicinil  bj  iucutnic  rEtigian, 
iii.  *'!!. 
nol!nntnf  fiitn*  vid  riM,how  drrit^d 
fmm  1  i)iht  oT  nature,  la  479. 
irtncitr  o(.  i».  211. 

iiii]iilry  a>  to  ilio  form  of,  Iv.  41J?,  404. 
air  h<i«  Mini  iiatunl  (iaht  of  lt>  own,  tr, 

404. 
"Tapica  <tfitu^\tj  rcapaeeitiB,"  r.  317^ 

323. 
pnfatmlo,  n.  31.'>,  SIS. 
i/iHa q^ftwiTtM.  ii.  3IA. 
mblc  of  pi«Mn«o,  V.  1 0!). 
Inb1«  of  ab**iic«  in  iha  imxi  drgtvr.  Hi, 
bitil*  of  <litf«**,  V.  410. 
«<il'iuTa  of,  <&. 
nflMiiona  of.  &. 
iiiuliiplicaiiDn*  of.  T.  4lt. 
meUiwi*  of  oTerimwcrinir.  A 
Dp«nitiona  or  vtlvcU  of,  <&, 
cnntlfiuwiw  of.  V.  iVi. 
wayt  and  patingM  of.  A, 
tntntpirpiiry  of  lurid  bodiM,  A. 
al>iullic4  Kill]  ii|rp-Miti«na  of,  r,  4 1 IL 
wllb  li^nu  Icnuicf,  und  inolinii,  tH. 

with  •K.uud,  II. 4:!'',  4:9(1,  :ti{a,4i7— 

42I1  T.4l3,41t. 

opininn  of  Trlnliu  eonoamh^,  v,  477. 

Sn  IliMi.  Ltii. 
ligaa  iid  drciKiiiinrj  idnnnt,  ii.  19S. 
t«Bba,  •(tiatrrtiinn  ol^  in  animMlis  ir.  lit. 
limitation  >irpf(i|,!,,iiitini,  i>.  lis. 
UmitM  vrnloTiim,  ii.  'i'J.  ii,  ii'l. 
Unooatta.  a  ;>nckly  walerplani,  Ii.  hW. 
LinjrnarniDdoniim.i.  4SS. 
Ui^ulda  mill  tnliiJ),  nlike  aotijpcl  10  gmritr,  r, 
4»V,  431, 

difFiiniltr  aHfiird  hr  ^rnvJlT,  why, Si. 

dniif*  af  mnlinuity  tlNnignil  in  ta!id<,  A. 

LiqnafBotioii  of  bmli**,  ihnt  mutM  of,  ii, 

Iiiiaor,  b<>liW  nnil  thm  itf^nin  n-tiimr-il  to  iha 
■at  >vi1l  lill  a  IcM  tpoce,  nhy,  Ii.  6J7, 
of  kiiuwWiir.  !.■.  28). 
nM>»rv>iiiDiii>fliquiir*,in  wftIia«ui\Bu^ 

Ri\i(iu%  Wivwwwit,  Vtt-  W%  ■ 
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I    LiMn*     kiim»n!Ar*«    lidci    el    rrtlglottt    dim 
K  minUttn*  prnalTunl,  L  4li9. 

H  utiuiiot  ad    tiuna    ■ln|il<Ann<lia,   drni 

H  aim  trnmitar,  1.  iUt,  48<< 

■  Un*,&. 

H  liiemt&runi  timniniiin  prnaiiM.  ib. 

^M  etll'gioniin   jnmiiri'lvni    fiiiidllniiiiu   dr- 

^^^_       Irctut.      y»lt  Lullfgik 
^^H-Mlitliaut  d«  e«,  i.  69!. 
^^^P  Itlfni'lim  Irttiii  porisdat.  USA. 

Ut«Tuy  lii««T7,  trtieiuMy  i».  Ui.  SSV  :  ic 

■  tpirit  ir  an  «)[»,  i<,  KOI. 

I    Idtenll,  f'>riiiiiit  ct  opprotjiia  canDi  !■  413 — 
ft  ISO. 
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ThMlagi.  i.  4S.i— 137. 

Kienti*  nimluin  np^irlilna) 
piiinuiii  fuiwe  prnainm,   I. 

4n 

■rcioMtinm  lum^T^m  inilnivm, 
i4i>lnrptn  niij'rr,  od  albaU- 
muni  ducfi*,  i.  *33,  4Zi. 

rpdmKuiio,  i.  434—437. 
S.  rulitici,  ]'.  433,  43r. 

militari  KlDnn  inepto*  ni  n, 
i.  437.  438. 

in  |>allticii  iogtnla  Mtnnip«r«, 
■b. 

(•Ill  ri  iTM-ttA*  imnrrm  iuttil 
Urt,  i.  457,  4C0-44(. 

levtraiiliun  Icgum    tlqiif    im- 

pnlii  CIUIIrllvM^    i.    ja7,  41'J, 

44.\ 

3.  [pMnin  littnunin  viror*,  i  433, 
4'l3. 

a.  a  fnrliint  liUmMmn,  i,  443 
—  445. 
a  [<«ii|wrtit»   «t   tnopil    ip»- 

ruiti.i.  H3.  in. 
■     Title     gvuer*     bbMuro,    1. 

444. 
■b  nctupnuonuim    viUttlr,   i. 
444,  *t\. 
&  ■  ninrihni  lit<-r«lofWB,  i.  4431, 
Ui—liO. 
quia  pnKfpia  tinturfi  duriom 
cdQnt,i.  445.  44(;. 

<(uU  faitunamm  ■uaruna  lisnil 
ntil  Uudioi,  i.  44li, 
447. 

quia  nan  IkciU  M  ucnmrnodiuil 
erg*  pennnAi  qulbuKiim 
nagotiantar,  i.  447. 

igaia  nsribua  pai^m  vlrgnnlH, 
I.  )4H. 

Lltiglou   Bnriaiantt,   \md   rlTicu    oT,    iii. 

49}. 
X4tiirgT.  *  t'nnih  nf  diiinilx.  iS.  488. 

prmcKiott  and  Mcismciit*  a  pftfl  «C  'li- 

4B9. 
InrMaiidn.  a  part  oC  A^ 
^l*«r.  ditputs  o!  tb*.  I.  396. 
I*>liiidi  ifood  for.  a. 
foou  pwd  fur,  *.  2^7* 


Urn,  a  di>inoD  r^  bhinry.  ill  S3I.  197. 

drficimt,  iii-  3.18, 

biKniFt  or,  T.  as.     Sir  Dia(n^i. 
Uvioy  Spirit  nnr  tin  nr,  r.  SS2.    & 

toadrtaaa,    ina|nFtl«    MtnctiM   jMli  m 

^nty,  *.  7.    &*  Uagiwt 
L«ri  canmiHin  ttra  logta  •mona,  L  tM, 
Loeovta,  p1»f[««  riiari  fcj  thm  ptantji^ 

hf*A^et  of.  ij.  €t7, 

577:  r.i.  Ml. 
Koglo  tnsu  of  ihc  mdmtMidi^  and  aaM^ 
pnJudnB  dcfcnnnMinii^  rr.  «^, 
wh}^  DnnlilabU  to  BMari  it.  4(17. 

aria  of,  fcmr  in  nimWi^  •ft."' —^ 

1.  An  nT  InnniTT  or  ta<re»ti«a^  It.  UJ 
—427. 

1.  or  aiu  Mid  actfiiMa,  liovn  4i^ 

oriK,  IT.  40B — 4IX 
«.  tor  diioner(r«    an  itlriUlid 
lA  (h«i,ir  or  u  anwi*)^  n, 
4UH-410L 
k  At  pmrnt  hnn  tt  IriaMia 
aBimi  tsuUMb  ifciprtwiilM 
of  Kirnct.  it,  410;  *II, 
e.  not  ciiB  Vi*er  annni*  bt  dn 
due^    boin  tliM«  prW<pl«l 
kjr  f^bf  IMB,  iv.  411. 
t<r«  diiidMu  af  Uia  ait  rf  t» 

dicMiffli,  i>.  413; 
iMraed  «>|»crin)c*,  or  ibi  II«« 
•f  Pan,  inftU  of  tbt  wiM 
•f  exDcriiBaitlM,  ir.  413— 
431. 
ini*ipKtati«n    cf    aMnik   k 
Uii  Xo«  OaMiM,  U.  4IX 
431. 
3.  of  af^oKxIi,  >r.  431—427. 

a.  praiDftnafjr  «r   ptoviiMii  if 

■r^uramta,  I*.  431 
t.  lopSoi,  iNMal  aMd  fanvnlHV 
JT.  4U  434, 
n    An  «rjui(j|lna«rJBdt«iaiM,  if.  431- 
434. 
t.  bjr  iniliMliini,  ir.  438. 

2.  1^  ijltnitlBm,  ar  twdwilw,  <■— 

orin<«ne,ir.  iSV, 
«.  aa^fiic,  & 

i.  doctria*  of  t|p^|m«,  ■(  4^ 
tfction  af  (allNto,  i>.  tS 
— «4. 
appandii  mating  af  At  ai 
•f  the  mime  al  ih«  nr-nf 
Katun  of  iLa  wikjed.  Ir.  4) 
III.  Art  at   ntaiiMBa  baawliidn, 
hMo,  ir.  4U. 
I .  ihai  (wwiiiii^  belpa  af 

3.  ihAi  GontrrsiBs    mtmmj   '■»& 

It.  434. 
iUiiri  isita  m»oliMiia4  •»- 
U«H.  Ir.  4M.  4S7. 
ir.  Atttf  tTM«niMbw.ir.  4»L 
I.  coimniiai  lb*  oqian  nf  d 
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A  uum  or  thiii|p,  iv.  I3!>.  UO. 
«■  <up](ruo,  M  hirroiHj'phiM 

ind  KMiurpi,  it.  410. 
ax  pUcila,  or  r«al  clumelart, 
■r.  ttO. 
bi,  gnninur,    di>ii3p4    into    lilr- 
nrt  uiil   pliiluMipiiicili  il. 
tSO — U7. 
nlurng  to  (pMch.  ir.  439. 

eODipturins  all  lh«  iicci4rnu 
of  ward^  u  Mtinil,  nim- 
•urc,  accent,  i*.  4*'2. 
nbting  UoritUji,  it.  43S, 

414. 
ajipcniliiou  willing  in  eiplirr, 
i».  4*4—447. 
3>  taacFtiiiiig   iha    method   of   dl*- 
nunt,  cr  vriiJ'ini  <if  tiint- 
IBuaiiiri.  IT.  418 — Aat, 
4iw»IliM  of  mvihiidk! 
DigMUal  ar  imtiKiii*.  :*,  449 
•XOtoric  or  ncnwnalir,  iv.  IA(I. 
is  •pboriimii  or  in  iiicthaila>  i'. 

4W,  4£l. 

bj  aaifrtiiinj  with  pn>nf.  ar  l>y 

qanlioni     •rub    delmuuiM- 

lion*.  IT.  4i). 

MKtird  U  the  »ubjrcl-nial(«t,  ili. 

Hid  w  ihc  haven'  iuIonaui<4i, 

i*.  4ft3. 
allitr  inrthiidi  1)iiv*  brrn  wll 

iTMWd  6f  bj  odwrt,  tb 
pari*  of  on  i«i>: 
dtowaiuaD  of  ■  whnb  voik,  iv. 
453. 

limiluloo  iif  pTri{Hi>jtio|l>>.  A 
Ja  COMMning  lilt  illu>IrAti>>l)  »f  dft- 
eourtr,  rLeiurie  or  w»U)fy.    Ala* 
Hlit-tonc. 
two  iippiriiidic'  •   of  (Ke  irl  of  imitinu- 
■ion.  ir.  4!);j. 
ffitioun,  lo  H-liich  Mang*,  it. 

eamMiian  and   odiiiiig  of  apprarad 

author*,  i'\ 
intorprouilioD    anil    iniiDliiliDR,    i*. 

494. 
niicvt  of  ilicir  nerita,  A, 
art  pedagogical  at  educatioo,  ■■■  404 — 
497.  ,  ( 

dllfcn  boni  fhirlnrtr.  Iiniv,  iii.  41]^ 
(aniM  adiaiice  Kll■Iu:l^.  why.  iv.  (iji 
■MhaMM  uf  ibe  unliiiiti^  funii     ' 
(atm  pTepmrd  hy  l^ird  Bat 
ntel«M  for  diuDVwy  of  ufi^iclplpi,  iv.  BO. 
aim  of  thr  Banintnii,  tvl  IllA.  ,' 
ftuif  of,  columwicn]  toOaarlir,  iii.  SSS  ; 
ir.  29It,     .S«  ItiitiQ  huniniin,  Rfunn. 

dc   taidlecni   cl   riitiuiic    ihweril,   i. 
fill, 
(tadturn  plnribn*  tnitiicnj  grstnin,  i.  6l(i. 
aiTrt  quntuor  coiilini'L  if/. 

LL  An  rniinUitiaiils  wu  lovnitiouii  quB 
duplii.!.  ltlT-639. 
VM  aillan  ti  Kioiiiiaraaii  la  i|<>* 
I : 


.-1 

■  aim 

■  (lUI 

I-: 


'.iv-Wri 
unii,  i\fl-U 


Lacion^ — (vwfi'nnl. 

quaoiiim  iWiidmlnr  appBrrt  ox  W 
qutxl.  L  <il7. 
iiL  dialMtioi    d«  intmieiidU   w- 
UbiM   nil   Mgiint,  i.  IJi;— 
619. 
&  indiKlla    qnani    propnnit  &m^ 
Inta  ta  nliota,  i.  tM,  4^31. 
c  •jrtl'g'uinit  ad  aziuaiau   infir 
riara  drdnernda  oeo  valoti  L 
K!l,  6i1. 
allvni  arjinmtininniin,  qiw  duplex : 
rj.  prnmptuAiriB,  j.  SM. 
&  tupka.   quia  vol  irenrtali)    teI 
paiticBlaris  i.  (•3S— (i39. 
II.  At*  jadieuidi  quM  Hi: 
per  inductioiuni,  i.  640. 
per  ayllogumum,  1.  1)4 1. 
an  jiidicandi  parliUii  ia 

a.  filial^  litani)  i.  641. 

£.  ducUtRDm  d«oloiich9a,ijuonuii  troa 
parWa  : 
E.  Kiphiinuliiin,  i.  M2. 
R.  hcnneniiE,  i.  612,  H43. 
E-  imaginuin   fiTB  idolarum,  1. 
G13. 
do  ao«log>i  dcinonilntionuin,  i.  6I<. 

III.  An  t«ii[i«iiill  in  diiiu  pariliur: 

d.  do    admiiricuhi    niomurua    alv* 

airjpti*,  I.  ntr. 

b,  da  mrnioria  i^it^  qiiir  diiplici  iti- 

U»Li»iia  n]iii<>r,  >.  £41^  6ti*. 
prirnoiiaci?. 

IV.  Antred«[idi.tm  inditiTs,  in  let*  pAiira 

dirt*),  I.  GDI. 
1,  do    ortt^QD    aermnnla,    ri>e   giaiuciu- 
tko,  qu(B  duplrx,  1.  SSS. 
0.  grammalMa  lilotaria  campTvhFndit 
1.  doeuinan    do    aaiit     nnita, 

qUM,  tel  «I   cungniii.  Milicet 
kiemvlrpliica    ol    |c»liia,    L 

6^3,  mi. 

vrl,  ad  ptaciton,  aciliett  cha- 
lulvrvo  rfalfo,  it, 
IL  da  lomtidiio,  i.  CO  I. 
S.  do  icrinliaiio,  quo.  ft, 

aui  alphnlKlo  Tul^ri  pcrficitur, 

anl  ciphri*,  i,  157 — G62. 
ad    (traniniaumu    liUnHnn   por- 
[iiieiit     101  111  (,     meniiua,    ao- 
crnUii,  i.  6S5 — 657. 
i.  grninmntica  pliiloMpbica,   I.   £53 — 

3.  do    nBolhndo     u-rninnii,    i.     663  — 

tr69.      fiiU  Mclhndiit. 
3.  do   iUuitntiono    oimiiiinit,   i,  CIQ'— 
;i)e.      I'i.f<  UhcUirioL 
•ppcDdice*    dun    nilii    Widitint 
Ubrrru'n  Imlinnr,  t.  7<^ll. 
a.  tn  orit'Oii,  i.  708.  70?, 
&  nn  pialii^iijiM,  1,  jOy~711 
rulgub  Inulitio,  L  US. 
nnia  prapoiiiiiif,  L  IM,  I3fl. 
QneonikM  qaid  duvtt,  i.  ZSX 
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Ihifitm—rMthimfd. 

B«Mn  Jlffwi  >  Tvli^  pmipul  tribiMi 

iii.  i4*. 
(in  it  ooiif*,  iv.  H%. 
iXsgttlaai,  emiiHiui  d«lnttion*«£  lU.  S87. 
pLongftnLmity.  iii.  i:u. 
LoogWVllU  iiiimatlutn.  ii.  131  — IM. 

to  ■juaJriijirilibn*,  a,  I2IL 
aniniAliii,  qtiw  cr*iiKmrntigtint  ntk- 

ktnmiii  nuiiru  ijukd  pitru,  long»- 

VMn,  li.  I?9. 
■Ic  Knimiaiw  irk  uino  brgimannii, 

|trani>nli-i>m  bre*i«ruKri  ^nin  bn 

bittn,  ifi. 
it  lMUt|uin«nui  corpnrb.  £ 
■tffnw  CTai>M  Imfiori*  K>i.  ii  1 90. 
TulMlis  tl  ■■■■uiW  loii)(BTiiim  iiuiia 

faniBlur,  A, 
qn*  longiM*    IrmpM*    pnlteiuDtai 

fellM«i«4^  lb 

■nimuiB  nition  am  lotiRwra.  <b. 
qu(VDmntiiM«utDK»,laitgiani  nnt 

iDoJ«  gmndion,  pnailli*  bng«*i«n, 

RmIiiiib,  )L  IOS— ?0«. 
Ml  liinruin  til.  ii.  IOSl 
tiiniitiiitin  ^.  Kcriplurii  iiicnioralotuii>, 

iL  133—135. 
hraninun  qui  apud  rllitiitn*  micUiim 

inffiitiiMiir,  li.  lU— 147> 
tpuA  nni  in  Anfcltl,  li.  147. 
phmifticoniBi,  I&. 
cnrricutum  hutnantc  viniika  Irinimn 

U4«i*ardD«*IAcil«»0Ctut[t«ill>Ulll 

ttnnum  itlrliM*,  ik  141?. 
wgionil)!!*   ffiHidieribii*    ftrqatnUii 

quiun  cnliiltanliDi  rot»ivt«.  ii. 
intulniii   mntilrrratieia    lungviiurvd. 

K.  U9- 
Iwa  cxnlia  poliui   qniui    d«prt«n 

InngieiQ*  vditiit,  I'li 
palii.iM     nuiii*    [ircipilii,    ftdrMili 

iiialii;iii,  it, 
iTIiiniir*  «b  iMigmiUHtn  ovlabmln-, 

aeri*  tnlubritat  ipcttiindn,  ii,  150. 
cmidiii^  pat«nlu]a  iBullani  poual,  ii. 

no,  lai. 
itgnm  oonmtl  loiiKirTi. ii.  lAl— 1.%3. 
Amm    qiiK    id     ▼liam    lang^mn 

pndwt,  (i.  ]£3. 154. 
•VB  gtnn*  TtM    nd    1<iiinetiut(iin 
fMiM.I.».  Ul,  lis. 

fits  rrllKinM.  ii.  1J4. 
(•Iiiliiwiphica,  lA. 
nmiouM,  ii.  lUk 
tiiiliurii,  ik 
BMtiicitinq<i»Bdirilanipfndat«ndiiin 

prDHini,  ii.  I5S — 1^7. 
Mdutlo  ««!<•  anbienlii  nd  diulnmi- 
lainn   >i(«  diinlLoUt  liiMii,   ii. 

175— iea.«a. 

vita  In  knthi  Wikmih,  n.  \'&. 


LOBgvriU* -ranCMndL 

iil>  anatban^uttm 

in  noDtnMk,  A 

■uod  wrytrli  rotddl  *<  lonfwitb 

MDfmuil,  Ii.  721. 
ali»tnlulo  sli  Clin,  ii.  tH. 
nftipnilo  ■iirnM  it.  233 
diBUa  «aii  nnliciiiiB,  ii.  5*21. 

ArbHini,iL  113—114. 
AttuM,  ii.  124^127. 
Pitduu,  it.  m.  128.     r<rf<  Tn. 
ItOfnhj,  tfitOtr  JraraLU.  ii.  9 1. 

tnlrMrr  Bum  jatti/lrd  in  linrmf//^,  i 

AaMs'f  UrAfy  ^  ii.  94. 

AiTMa'l  nudBMW  A^  HiiflMr  ifaAwtf,  i! 

nhethfr*  Ummiiu.  (.  217. 

inriuiTifi  10  it  umiv  vtmnraiag,  «.  tt 

pf  uea  BCBlionvd  In  StriMu^  >.  M 

W7.  J 

inMMCM   from   b«llMci  aollienb  tM 

— S49.  I 

Ulinr  hittoric  iniBncM,  r.  It9~-2U| 
of  tnadtnon,  r.  3&& 
of  iijiiif l«  «nd  demons  A, 
tJt«  mil*  from  Iba  tiaia  vf  MoMi  I* 

pnMol  iwf,  a, 
giMMT  in  ihc  aald  eltmaiM.  *.  Si?, 
ill  nlamlt  ihai  In  nmiMnnt  A 
ill  hijh  |il«cM  than  in  low,  A 
ill  marabrt,  *.  258. 
tnunttiM  naoafkabk  Cnr,  tl. 
Iitw  lir  hn*^arj,  v.  S39. 
vfmt  111,  T.S&9— 3St. 
iKiltitnc*  oT  diH  o«,  *.  2CI.  2G3. 
whnt  modf  «(  btniK   iimaBin,  ib 

llMliUMtf,  A 

tb*  omnbj,  v.  3S&. 

iha  nnlitnj,  A. 
mfilitiiiM  to  laodiiM,  t.  d6S~>9Uk. 
brakh  and  l«fige>ilf    not   frtdam 
tlw  «Mot  cauan,  v.  397. 

ibrM  InUMlOM  rMpN«iB|^  «, 

1 .  pntemlan  of 

2.  fxtfcciliiji  n>|ia]r. 

3.  raiovalioB  of  drdf. 
■Idad  by  tpMC  and  ftfukr  ^i«,  *. 
pronwicd    %f   ftnnibh    >«««al 

Mart*,  it. 
bow  nfltctal    trf  At  wnriEia| 

paauoDt,  T.  779.  ?60i 
in  caTM  and  a«  Ugfc  pbw(% 
ezilotim  of  1^  ur,  codod 
jnicra  of    Ilia  bttdr    hatd 

Sin. 
aliniMtiMlon  frcn  wiihim, «.  SSI. 
nmnil  rafriMnilamk  «.  33& 
d<*u  Doi  nwMctaM,  r.  9M. 
ot   r*c*ttU*N  T.  iraS,  a-J«.    Aa 
Mcdtdn**,  Spiriu,  Air. 
Loppiu  tTMa,  iL  481. 
LBqnftoTuiL  antiilialB  d«  «•,  i.  iBQ. 
Loqiuoity.   aniithaaci  lor   and 
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SIS 


Bt'i  offer,  lit  lU. 

»•,  Ihf  PlnlanM  ifittTJ  of,  ii.  9iS. 
MpsioritT  el,  over  th«  otlwr  *llt«lian*, 

iii.44S. 
*aihbf«M  for  uid  i^'niL,  ir.  487. 

Mr'iiiMilcr'i  siviiig  ot^  T.  39. 
Xcii»[-huu  af,  ill. 

u  if  von  w«r«  •oaftioM  to  h*l*,  *.  75, 
ftft  CvpM. 
r«r,  Sir  Witlinni'i.  Mhvm  //arrial,  itj.  7S>. 
Biu.  ill'  dm  lindt*  *<Ii*ii>,  i.  4.^9. 
dt  philoiepho  purntib),  i,  H6. 
aek,  emiceii  ilni  lome  mm  4n  liMlijt  ii. 
US.     Sol  Chum, 
ncnttw.  ilu  tim  rt^tefag  lit  motiiM  ^ 
tJi0  ptttaili.  iii.  720. 
Lndimt  pri  niDlum  TcnUirum  efficecv,  ii.  79- 
llnlUi  u>  iiliilnfphiuidi,  i.  eed;  iii.  408. 
IXaUj,  BAfmODd,  kit  fflUltir^y,  i.  669. 
hi*  lit  tnrcr  •einliiin,  if.  tM, 

Liiccum  optima  Anlmn,  i.  43<i. 
tmUtm,  dnplicrni  hab«l  (lunllicntioninn, 

i«3]. 
I  hanui  iMtr  «l  puiIonM  earponim  ia- 

twionun  cowcMiii,  L  S03. 
>sh«tu)ti>  forpotM  tnniB,  i.  SilO. 
tt  materia  Mlidi  fiteia,  iii.  JSO  ;  Mntn. 

ib.  771. 
BMiliU  «l  Minpon   luns,  qiim   gfonanl 

m>tM,  ii.  it' 
lliioi  fl  rriliiJiii*  niivit  tvT^  ad  mutuB 

luRiE  rrfprtor,  iii.  17. 
owiwntiii  Mne  nrmnulliit  habftic  inlar  w, 

ill,  il,  y.'. 
noliu     Kihornriui    ciim   m«tilii](    luna 
miiirniuiji  r^o[i  hnbcM,  JTi.^3, 
I  iocib*  lunw,  iii.  W'i, 


localB  pcoKima  ii4  tfrtnm,  iii.  747. 
Ansditm  faliala  da,  tij.  7i2. 
Etn|>«]r«tii  tontFiili*,  iii.  7MI.    .Sb  M«ott. 
Xunatiet,  tifrct  of  iiir  moMi  oii,  li.  lij*. 
Lann,  office  rif,  in  ipFC!.'!).  ii.  lis. 
lunnlolt.  fliuU  qu«diiUi  iiL  iliil — $79. 
I>ltlM>>  Rilitlid  bvmui  Itiwiitng  oc  Lia  aida^ 

i>t.  SOI. 
Xstlimnu,  ityliH  *crll)«ndi  dfea  Umpon  ^na, 

1.  l.^D. 
Lutim  MjiirnluE,  IT.  3)3. 
Lux,  d<  iHjiniJi  rjiii  iaqotiiliot  L  013,  £19, 
lixii  cnatio,  i.  46Ji. 

*'  Da  Luea  «l  Lumina  Topioi    Inmid- 
lioiiii/' it  317—322. 
tabaLn  prsMnliK,  ii.  317. 
tibak  abMtiiiat  in  prarinie,  ii.  317, 

SIB. 
tohiilH  ^mdiiii<n,  >L  818^ 
calAm  liicii.  li. 
reflcKiniim,  Ht. 
mullipUiaUanrit  ii,  319, 
iD«di  obniendi,  iS. 
BpentionM  aiv*  affbclot,  A. 
man  lutii,  rfr, 
rl>  tl  pncpimit,  ii.  !nti. 
diapFiuiriUu  tuciilaruni.  iSi. 
cogUBliontfi  et  hoatilitalca,  it.  33t>~- 

Sii 

cnm  cnluiv,  l«iiai  talc,  et  motMi  ih 

3"J0. 
nmi   ions.  IL  3H,  333.    &« 
Li-hi. 
Lj^ift,  ciTB  in,  All  itiitance  uf  water  bccaoung 

iiiduiatrdi  ii.  37S. 
L7T*  Judaiiw,  iii.  <JI>IX 


[  VaftluftYaUI,  ««  atiauTJ  h«  irni«ru1   for  Mi 

cii"'*areD(*ii:r,i.  iSUi  iii.  430;  t.  17. 

hit  C(in>p«niaii  of  Cmi^r  luid  CatUioc,  L 

7.1!l!  ill.  »I0  :  r.  36. 
iiTi  |itiim»tiiii  i>r ativaiiti,  i,  761  :  ▼■  47. 
■Ill  iiij,-miiii[tc.  L  7G'^  :  I.  49. 
plan  •'{  hit  wurk  admiiAblr,  r.  AS, 
oiiFabiiu  Maxiinii>,i.|lt4  ;  iii,  l'>5)  <r.  "I- 
bi«  da«lnti«  TiBi  vinii*  itxlf,  but  iU  a[i- 
prarance  is  bo  aiuini<d,  iii.  471  t  *■  75. 
da  pRopcttauMTKiimdioiiini.  i,44;l  ;rL4TA- 
hudatui,  L  72i>. 
dtKtirH*  (upcr  politic^  i.  Aj  I,  7Q'>  •  iii. 

54R,  l.lSt  IT.  3511;  T.  75. 
maUi  »rv*  ojd*  [>nHlil.'fl^  i.  7II!>. 
VMhilLa  rnoilKCIiit  iiiftrior,  tii.  (f!Il. 
llMiraoagfaili.  II.  349. 
iKm^i»  ,„  Kilr,  iii.  740. 
JtoMOU   l«n^   Umptiii)  anta     bUiuiu   ihiii 
donnitil,  ii.  '2(lt>. 

vi|triaiDl#tinhpnii«phpriiiantiirrlif«i,iii.7iiO. 
I  Ibgi  at  tliH  Nilitii,!,  i>.  3<^'!. 
LVagU  nMiiraliii,  •ii'iid,  I.  lim,  109,  l!U,4Jfi, 
its  i  iii.  it«t  t»'i,  (iOO. 


Kagia — raittiimeJ, 

(olttinmnl^  p«r  uiTHitioDem  racma- 
nini,  1.  573. 
Pcnatnm,  1.  Ml. 
«Blsili«.  i,  SSX. 
Mafic  practlfiM  ((^laiii?i].  li.  657i  ill.  3<H. 
iinLuini,  iv.  ttl,  3'>7-    Sre  Kalunl  Ma^ic 
wl>T  pniliibiud,  iv.  390,  4U0l 
(iiprrititiniu.  if.  84, 
tha  praclioil  diriaion  or  roelaph^'aica,  I*. 

12H. 
iiiitnnna  of,  it.  345. 
Pctiinii.  rhicrbiiiintMO^!*.  3311,  KB. 
crlHtiul,  ii.  3.>.>, 

pmdiicad  br  Hinuph^vtlc  and  thia  In^aiaf- 

linn  of  fnmii,  I*.  ?»•!>, 
piipiiinT  anci  liciiiTieliiU^  lY,  3(i7. 
Magiea,  c|iiii.  i.  2,1.1, 

rffcela  fiiini  inliui  nmdli,  i,  363. 

Magidan  d«IuilH  hm»»lf  u  to  tha  acap«  el 

hia  ^ttcr,  iii,  4D7. 
Magiacm  meilioci  »r  diic'mna.  it.  449. 

Hafn&Uanf  IMliirr.  iv.  iZa. 
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IbgTWBlnltu.  MiiitliHa  At  *fl,  L  G9H. 
Wg""*~''r  iii.  tM. 

■nlillwut  fat  tmi  ugf-nnt,  i'.  4111!. 
Ibmm,  i.  -27t,  29$,  317.  9.'1.  137.  )(l. 
W3,  SM,  S3B,  tm. 

•  iTF^'iiiilia  d«  Mogitrlf-,"  H  .11 1,  SI3. 
•danaa  magiMUl  vliiuieni  ihui  UD|>«lit, 

ii.  Hi. 
qninnixlQ  «  nlnre  aftrctna,  A 
tapriimrnium  f'>|vr  Gut'giinii  T>inp1i  S. 

Pillll',   [."ildnii,  t*. 

Ill  ti'rni  til,  HI  Grlberiin  O't,  lit.  AH. 
litHfpxiIa  hldnnn  (uiMnWnito,  i.  4V1. 
lUriiti.  i<.  1(11.  is\  mo,  iHl,  211.;,  214. 
iM.  223.  225. 
^ur  littiMaof,  I*.  329L 
Ui*di*M*«f]r  of,  ii'.  IM, 
ttimpMri  biiMrr  vt.  i*.  2(i7. 
■mmi-ravd  in  a  diiwliiliini  i>(  imn,  fr.  416. 
••  liiqiiirT  mpertiiiit  ihr,"  t.  403— 1U5. 
AU  -/A*  trmlim,  il,  30!). 

rH  ftdoinanl  il«n  uot  liiii<l«r  Ik*  p«wtr  «f,  v. 
■ 
fir.xu  lit  hfliil  oti,  *.  401,  IM. 
ri[Fniim«ni  •rith,  <iii  Lhn  top  oi  Si.  PaulV 
».  I  OS. 
wllcthcr  the  eulh  luelf  b«  a  niosncl,  ir, 
4ii. 
MugnettlDL  G'thrl't  iKnry  «/  {.  IPX 
Msgiilfyinf  (luiei,  (iperiincnU    wllh,    \i. 

KmhbBit,  lutirntliiorif,  v.  422. 

KabOiDntt  m.  ourJmJ  uU  imrt  tt  tii  Aroirt, 

f      HihOEUti  •np'ntlllB,  <l(.  18.  602. 

Muatr*.  M  Jot.  do,  irli*ri:i>t  Uikoiv  wiili  ■•■ 
»r-ii  111-  il..-  etcriiii;  o(  ai«itfr,  I.  454  ;  Itl,  6*). 
MulMJHiitioPM  curiMiria,  >'l  2^2, 
■kU  hon^i  rivt  of,  Ii.  CfS. 
]la]<fl«lfttlag,  to  maks  latii  mpoMit,  iL  634. 

.SA>  W'iwhfmfL 
Haltllcfiram  iricanM[inn««.  i  <98. 
HaltlDg  )ir,iiii.  li  !nf\.  Ml. 
Uaa  tilt'  iciviitit  aai  uiU-tpr(tor  vf  oaluie,  It, 
47. 
taaOod  lanuin,  U.  lU. 
bnuitbaa  of  uatiinil  h«iurr  RUiins  to,  ii. 

267. 
tbr  )ini>|(*  iif  tlir  worMi  It,  S4l. 
buuMui  d«abt  fcnuuvui  quolitj  bL  IL  347, 
348 
I'mich  dliMi*  iqiorlij  10  h«vs  argh 
Mlvd    in    oiiiiilwliun   U   litfw   nf 
Naptrt.  iti. 
Initiil  •minify   canuibalt  nf  the    Wr«t 
lii-Jir*.    i>.    349.       .Sv  I*hil»>'|»l>v, 
lliimUR  Mit.d.  S>»1,  [l<i<li. 
MaH  of  WIT  •t.-tcnlinl.  ii.  B  ;  v.  IT«,  IHO. 

Mnaoiploruin   titm  puat   liigjpin  Cl>n>u«iiiiij> 

rn«|ilJiin,  i.  7SfK 
lUainkm.  ii.  433. 
HsBUhMonun  hirmtu,  iii.  lOt,  fi93, 
W<atohw>.  Iwc-y  <.1,  T.  J5a 
■"n^  ii.  r,X2. 

•■fr«i«!.f,n  i«.i.  ii.  ,^fls. 


MuMTt,  eSMt«rnnfe  on.  Ii.  3>9 

not  ID  until  tampwd  hjr  m«  ■bnlarf 
M  nm  M  bjr  tbo  hal^v  <1,  iiL  397. 

a  brwith  of  titiniljr.  III.  iUR. 

dtcttiiiM  of,  Mt>uior4  ui  Um  k«,  UL  (H- 
InfliiMM  of  botkt  amd  uadM  ■!«.& 

440. 
InflaniM  of  Innilni  tip«it.  tR.  3tl 
tmpotunte  of  good  nMJanrn.  t.  32— U 
,%«  B«ha*iwir,  CairiMc^  CoR*cnat»& 
■aAnEuRra,  huio*;  at  dtvcn,  fwywtl.  K 

269. 
■uinM  ud  MHpntu  of  ditena  Uodik  L 
4UB,  ii*~Si7. 
*lu«(nti«n,  iL  £34. 
•oiliiij,  A. 

■diM,  MM.  (alt.  *r..  ii.  Sil,  iHS. 
vtpUkVU  comfMU,  li  S3X 
imimtlan.  n.  J34i,  b-27. 
KuKU  ChrisU  far  lli*  auiMtti,  •  noript  tr, 
ui.  nas. 

HuiUttipU,  Daea*'*,  U^mtial  It  Sir  K. 
nctm'l,  5—9, 
irAut  AmwM  iflJttm,  iii.  8L 
lbp.nukgT»,  hnw  (bcjr  deal  with  a^Mn 

loiintri**!  iii.  •35. 
Hutu  Bntaa,  LU  dMlk-Wd.  *  TV. 
■an  at  m<uhu4,  tnow  niC,  ii.  £62. 
MArt,  d#  fluiu  M  radniu  nari*.  iii.  47' 
in  Dim  marJa  qnin^nf.  iiL  47 
faui  DonBulli    cDiMmaaia 

flujiu  ct  nBan  mana,  O.  SOi 
canMntui   ntfiUiiiiD   Ba«n»   cim 

luna,  iiL  &I,  A2: 
fnuii  dgMtK  i-  40'i,  4111. 
Iiiitnrii  cjui  tonacribmU.  L  4M. 
dumiiiium   mjuia  OMMUch' 

rini. 

nv-no  UHUMiiic  in  dotawi  CM^t  JL 
Maigulta  ^irirmiiilii  ajTnlia  aiinnMilw.  3  IB 
Harkat-piM*,  idab  of  Um,  ii.  &5,  <l,  •!  Bm 

IdyJiL 
Haniage.  Imw  obamed  in  ih*  Now  AriMi« 

iii.  152— Ui4. 
■arUanu  Uaf,  ii.  454. 
Karrtia,  iii.  S3». 

htrtir^  al,  IiL  3.10 :  I*.  3M. 
Marr,  QnecB.  i-nntpirac;  ta  dtAnjr  Wr  abl 

■  buniiiiK  lUai,  ii.  393. 
ICtM  naiom.  U.  «S.  8<. 
HaUtr  a»<l  Hf  vaui,  di>i!«  el,  ii,  431. 
IblUoatLe  M>rua>  qua  apihluk  f***al,  i.  IlL 
MaiOcatorial  fur  (tta  mautli,  iii.  iSl. 

ham  to  mikv,  V.  2981 
Katoria.  inquitiija  nulla  &cta  Jff  ^naniakW* 
(jurxiiwt^  d'flriboU,  II.  34L 

miii^nn  iiiiiiniiiBtn   rvkiiixt    ■■   4it» 

noiia, «(  in  dntln  anum,  il  244. 
tabiiln  rtfanifMia  tuuriim,  it,  34^  91fc 
•uinau  matemt  in  wiitmo  oadrmaan^ 

ii.  302. 
iu  diqitibai  «««p<«ibai  plai^  in  aMqaJlaa 

luiniia,  tub  OAdnB  ifnlia,  A. 
ae  tmniitiial  H    tvptiaat  itaa  «mo,  n 

303. 
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Ktaria  -A-M«Mnf. 

"^  inKM*  CM,  MiiMtMinHn  ^u  pn  nnum 
«s  iribai  DUidi*  fan,  tiL  10. 

ioautia  niiBri.  ei  nil  vrrs   hlrrlre,  ma 
mniiMB  auutim  eondem  nanerB,  i.i> 
W. 
is    rx^crimMtii  tt    optmliMtniiik   qui- 
nA^D  imtMuda,  iji.  23.  34. 
tabula    up«fi«iiniM    ejuk,    iii    691  ^ 

694. 
ctami'lia  ejii*,  iii.  B9i. 
a  naUiri  ilHpcititii,  iii.  7R3. 
naUna  pimu  MSalMtlMmni,  IL  B3. 

t(ann»ta  it  dDUIaM«iiDdaaiutii|U<M, 
iii.  Hi. 
^    ipaliau  «)  paMita,  haniMue  neiiii* 
■       ccvninmiuni,  i£. 
^r    alulfrtii,    priiKifium   |ii«Ur  Dlio 
n*iB  Mil*,  iiL  ty 
atriini   ramni  ejiu  luitini  •!  nuda. 
•n  lupcifuM   tl   iinlula,  iii.    M, 
87. 
^thna  ThaUlit,  iii.  87,  8a 
Anuinl«^l*,  lii.  88,  AS. 
Ntncrhli.  >il.  89— Dl. 
K  Panmnidii.  Hi.  9t. 

IP  TcUaii,  ill.  9i— I  IB. 

reptrhriitiu  lioiuiu  dactriuanun,  iii, 
BaUria   nun  /'.nj,   ifowt   »    einnffe    in 
Jloraa^  aSoKiir   Uitorf,    iii.   73.      Sit 
Miitwr,  Abon,  .%lrnitta«. 
■kthemitlca  aut  pun  ant  mixta,  i.  576— 

aiaitmnailcania  pumnim  tiwloria  <on*iii- 
UoiJa,  i.  4 10. 
IfilliaiiiilUw.  ■  biancb  or  metaph; lici,  i^. 
339. 
«h7  w  >«11  inqniTw!  Jolo,  A. 

§4i*i*i(in  of,  itiM  imn  aud  miiei!.  iii.  SfiD; 
W.  370. 
purr,  di'idsd    into  gcoiiiKtry  and    ncilli- 
nictic,  i*.  3'il3. 

wlui  arU    and   iciftid  aldtd  bf,  iii. 

360. 
■tiliij    sf,    iu    mluing    ibe    inkllKt, 

A. 
iiHikilttr  to  l!s  tha  alUnlivn  nma Ji»d  bf , 

I     iii.  tU;  W.  ^.QA. 
pfuixiied  hittnrt  of,  ir.  270. 
auxiliary   in   phjiic   and  uTtkinio,  i>. 
aci).  370. 
iheir  (ubjfci.  quantity,  !*.  868. 
tar,  imliOaa  Irtaret  nalltr  anJ  form,  \. 
4G4. 
a  hatlol.  Usaa  h«I  (uilon,  Ir.  S20. 
■ppclile  oT  tumbinalioii  iu  all,  ii.   600, 

tiul. 
BUltlle   tirmpatltin   ao^   affinitiel  or,   ii. 

61)'.',  «l)3. 
oiiwK.inn  and  (alittactloa  m^  iv.  )!)7— 

loa.  'i'lii. 
optntioni  ai  man  upon,  it.  'iSJ — 2t3, 
Sm  OptmioM. 

I  (f,  •nunwMttd,  i*.  W, 
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Kattar  — «Miv'aMi. 

iba  Bia«t«t]F  of  ttia  bt*11fri 

fwlaiy  nr  ila  fxrma.  iv.  ZWl 
W  inquiry  cvrr  mtAf  aa  u>  iha  cjuiui  ly 

and  diitriliutivn  of.  *.  939. 
lUcn   luUl   i>f,  ul'a}'«   lh«  tautt,  r,  340, 

US.  42G— 429. 
ralatita  (]iuiiiitia>  af,  in  a  haplicad  uf 

air  and  ona  af  walrr.  t&. 
mare  iii  aame  budiea  Uiao  othrn  id  tlin 

•am*  tpacc,  ■& 
mfoUa  iueU  otibout  cr«ati(ig  •  vnmun, 

MOlfactton  nf,  miui  bk«  place  ■■■  une  n\ 

ttrea  wap.  i.  4'.'«. 
tltm  niln  fnr  tlic  liciLcr  tipeiiineiitiiii{ 

oij.  T.  437.  438. 
••t  down  br  ilka  aiicitnta  aj  KnTLjag  t->nn 

and  qunliiiu,  t.  4C<3. 
dM|)iiitid  and   pattiio,  a  (icllH)n  e>l  ih« 

hiinuui  Blind.  rA. 
alitnu.t  mntlcraa  b  princililc  euntrary  to 

Muon,  whj,  T.  457, 
opinion  nf  Thaln  ri^ap«ling  iti  Gnl  pnu- 
cipK  ».  4fi9,  470, 
or  .Viiaiiinciin.  v.  470,  471. 
of  Jlriacliliis.  T.  471—479. 
(if  PnnuBiiiilM,  I*.  4iS. 

o(Td~iii»,'.«6-4i><I. 
difliitiltiM  of  Ltwii  ayatanu,    r, 

47«. 

(ti-miiy  of,  *.  4!)I. 
ODiiduiiun    uf    Dfrnocn'tiia    criupt    iioat- 
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bit  MoM  wc,  i<-  M& 
FroMMhMn  Mnt   la4NB   ali 
dlM»iwiiM.  qvd  tfa^ 
mcopi^iu.  fill. 
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Pramptitiuia,  nniitlifsn  (or  and  aitaiut,  1*. 

PuCm,  •ai>ihi~»*  for  and  aiptinat.  It.  4M. 

*a\ 

PnpUlarM  principei  adultia  lonue  ptBililiwt, 

VnmpUtadp,  antitheta  d«  rl,  i.  C99. 

i.  139. 

iVmrnpnuiA, ).  cri.ST'L 

PnppeU,  ipHkifig,  ■□j^pitian  for  Ihe  maki^    ^ 

a(.  ii.  413.                                                            ■ 
Fuppiw  niipllcd  lo  Ihi>  Btcimach,  v.  309.               V 

natamm,  L  6J(. 

tnuftauj.  "1  iirepuntorgr  *lon  of  topic*. 

ir.  tii.  iSB, 

Purtnoh'S  •yWMay<i>'*'ori<>,  iii.  719. 
PBrfkdMlM   niBgn  i«d    Imgnriiauiu   bom 

pmridn  ni)[ninont»i  it.  12X 

PrOmiM  aiid  (luiJiu  (if  l)i«  Ronuina,  *■  10. 

qiiciin  fii-rcLtiH^  ii.  ':^02. 

•t  (.milrn,  i.  "O?. 

Parau^  innticinM,  ii,    iU.^ — 3SS,   Sdft  i    t. 

ynniUMUltlUl  oonitnuallr  «hii>ging.  It.  *ia. 

310. 

TnM&  kptdimimi  of,  ■  part  of  Judgmoil,  ]ii. 

ouiM  of  purjilni,  Ii.  3A.1 — -307. 

■iircharyr  o(  (ht  ilnmairti,  iL  US. 

miiapiilitai  icia  ol^  *   gn»l   LiadmiM   m 

■BucdicBtiuii    of  the    orifioM  of  iho 

kno'Wjic,  ill. 

pnru,  ii,  35C. 

PnpllMJ,  a  divuioD  oT  Mtleuutieiil  biiUrj, 

Mtnction,  A. 

iii    Ml. 

flKtuaailf ,  it. 

d»firieiit)r  of,  id. 

oiinprFuinD,  ii.  357. 

hiito(7  of,  ir.  312. 

luliHbictian  and  rclaxatian,  A. 

fulii?a<niu   uking  pbca  eantiaiullf,  it, 

alnicnioD.  <& 

SI'J. 

diTenilj  of  operation  of  purging  mvii- 

Prap««itloiaM,  d*  limiutione  eftrnm,  L  668. 

tinff  ii.  367,  3SIL 

PropilritiODK.  liiniinti'in  ot.  it.  463. 

Inatntdil  hrhn  and  tftvr,  ii.  S69. 

luin  I'l,  tf.v  llatt1U^IA. 

■tat*  ol  WMther  at.thc  time  matrrio]  In 

ojiiitrtllilil)  if.  ill. 

oWirtti,  A. 

fih'Uii')!]  mud  i:niJui:tinn  ot,  ib. 

m-ripl  fuf  a  purKfl  for  ilia  lirw,  iU.  8Si. 

hvicriptiou  at  pbf  liciiuM,  it,  S)I7- 

PukUluuioitjr,  iii.  4',I4. 

pTMcdU,  i.  Sfitl. 

Puiel  iiLinijulli  t'nninniuin  hahantcam  flam  't 

PrMody,  IT.  443. 

rrtiiiiiu  innrii,  iii.  fiO, 

Praapvritj.  iu  eff**!  on  Hi*  f!i»iwt*r.  t,  21 

Pnteoli.  cnuri  of  Vulcui  nt,  ii.  i94. 

PrOtaiU.  litlj  rtpraicnu'd  tiv  the  ancipnu,  t. 

FnlTSdOi  ri  aprrelianc  ipirituttlU,  il.  26t. 

il3. 

Piitr*b«Uo.  quid,  ii.  214. 

diiililfainita,  >«tn  »liun  Hnonximus,  iii. 

•nininlia  gdiocat.  1.  3l<i. 

7ii. 

fundAtut   ia    voogregiiLiono    hptompuio. 

mm,  i  33S. 

RatUencn,  tiiiunr  of.  i,  part  ol  ecctniutiail 

Piitr«fkoiloa.  ii.  431— dSS. ;  v.  822. 

itimwny,  iiu  .141  ;  it.  S1.1. 

tKiprucal  la  fjenemliaa,  IL  *Al.  6SS. 

fcaAcBtla  lennanU  priT^ti,  i.  GT-I. 

timrjr  of,  iK 

PmbAo  dllaUUo,  ii.  'J9S. 

wL^n  In  a  (rrtain  ard«r,  tlitrt  f>lb<rcth 

PiiddenmCueioBB,  v.  337. 

TiviA^iian,  il^ 

PwadOTAnbetioDM.  ii.  'JCS. 

turnina  wiiw  tn   vintou.  a  kind  of,  IL 

Pcolamaiu.  tcnptn  xjm  HitniiinmlM.  in.  T34. 

637. 

FwlsoBjr,  bin  ivuiki  (III  >(iiiiiiiiia]r.  t.  fill. 

ainui*  »r  atMlnating,  ii.  451— 4  JS. 

■  (UMC  (^  At  tttrArva  ff  Ail   *yi(«i    «/ 

■  uirnMBMJ^  iii.  717,  (IH. 

W   Palwrtj,  chang*  oT  toie*  ki,  wiif,  ii.  408. 

adding  (nai«tur«,  &. 

cixtliiL-l  ttitli  adicr  dtvxyioR  matUf) 

■A. 

Pnbl^e  good.  iii.  442. 

obaUTietion  of  th»  hiimimrs,  lA. 

Pogsn  iikialia  nd  Actium,  i.  801. 

lolntinn  nf  tnntiouuy,  ii.  4S'iI. 

■             Ad  Iriiuliu  (ruiuiUrpi,  lA. 
1    Pnlmo  Kuiaui,  i.  013  ;  ii.  71. 
"    FoUa  of  ih»  hoort,  cn««B  of,  r.  358. 

Mhalntinn  n(  [iic  princifnl  ipirlla.tk 

«oiilailinii  fiam  temc  ittuu^  {tKiiffi 

•piril,  •&. 

Folra  cdidi*,  caDM  «jui,  ti.  SSS. 

a  nntl«  his-it,  i& 
ivli-iwiii;[  1hi>  apirila,  A. 

PolVWWAd  dauMinm  corparum.  i. 'J5(l. 

K          qoanodo  ponderaiidtt,  ii.  'K'i. 

cli«ii)-nttil«  leiiipcnEuri,  ii.  433. 

^L^^    labalc  upormtionii  nuteriv  in  iiideni 

timti,  ii. 

^^^^      corporibua  inWitcia  «i  carambutu,  it. 

mould  i>  iim}>tiou  of  putra&ctioni  ii.  &29. 

^^P      ^-L 

man,  a  liiiid  .if  tnaulil,  if: 

^^^"^  inadi  piLli*rit>iii<tnit,  it.  353. 

moani  of  priiT«ntiiig,il.  453 — [AG,£BtJ — 

W  Pnlvii  |>7tiiiiv  L  .10.1 :  Ii.  ijiil.  ^ri. 

iBO. 

H            «po«u  Miidiirit  fld  fAriiiiidin«ia,  11.  1 GC. 

cold.  ti.  434. 

H            oipaniio  tiploiii  ii.  'J.VH. 

aairiition,  <fi. 

H            dMlriua    nutiu    iu  lanunutli  Igatla,  iii. 

(xcliuioD  of  dm  ait,  & 

■                31.  32: 

expoturc  to  iht-  nir,  *&. 

■            albn>  hhuUliM,  iiL  GC9: 

mciliD?.  niM  ftlirriri^  tb. 

^  PuDSiaatJcni,  i.  liii. 

•miawow  o\  »a.»4tMi,\;viiii»fc'w4»W*^ 

PQDUlimCIlI*,  aipilMt,  *.  SJ. 
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Eatnludin— ^tnMMof. 

•irtqtlhRnlnir  ihc  ipEriu  of  MiM, 

trpnialHin  ft  th*  crri'lfr  f»H*,  A. 

niiiiirr  i^r  tliiiiRi  oilj  nrd  iwcet,  <4, 
dI  s'lnrihiiis  iliy,  m  «nokr,  A 
bcl'Vitre  In  bluHD  air,  ii  4(4. 
•billing  (if  [iii'.iv&fd  wood.  ii.  45S,  Ii7. 
nr4v   confnginna    kHbru  thia  Bftcr  ma- 

turttf ,  ir.  338. 
MDMa  of  i(   ivofolil.   h«iD  Blthin  and 

fram  «ilhrui,  ii,  46i, 
iti^twif  uiiiill  of,  wbjr,  tL  811. 
■w(*i  ihI  .un  Dinila  (nn,  A 
dtpand*    on     ilia    ■■•miblio|   at    Iiomck 

gmnni*  piru,  it.  331. 
ooknl   bT   tlie    wnrkiDS    of    ibe    ■ptcit 
I'llhiti.'v.  'i33,  SJ0. 
PjrgmMam  l>nniTUi,  ii.  974. 
PygmftlionU  innrria,  i.  451 . 
tygmit*  »(  rar.uvlaiia,  V.  349. 
pTTKinid.  NnLiire  itvinlilr).  W.  Ul. 
ofKlMwlcdgMiJT.  3<>1,  3C3. 


QnnllUtM  ft  p<4«cUtM  rrnlAniin,  ii.  3S— M. 
QdHiititM  iKlut  dmia  iiplun,  i.  57& 

iiit«i  tmnat  niriilialM  niuiienndH.  A. 
Quftatltjr,   thr  m'ljiRt   tf  nMthenwEiat  iii. 
3.^S,  3G0  ;  11,  359. 

the  ^av  af  iiatut^,  A. 

lh«    iimtiinl    (ann     niiwl   wpiiinbU   fmn 

Butiir,  ii.  !i;(i. 
sttaiiciiJh  10,  CTtgu^rad  In  piprnnsDling, 
i>.  414. 
ftuieklilTir,  [irrwrTaiinn  afbiKliMiii,  il.  £96. 
Ami  bv  Ind,  li.  CIS, 
aiutki'tkull.  iMih,  nnd  b4ii«*,  iL  G47. 

Imw  gilJrn  jirFtrnl  thi>.  iti. 

oca  of  Itir  iiintt  |>riiii»<ii1  iiatum,  t.  IHi. 

iU  enmpuunJ*  wilh  ulbii  uielaJi.  iii.  006. 

w». 

wnrtniao  «f  jnln  tUver,  1*  b*  boMd  for, 
•.  347. 


?jna^.  ti.  313. 

tdrnliu'iitB,  L  StJ. 
Prrrbe  ^bnd  Ulriljr  in  fnmien  frNi 
V  U. 

hit  ninlain.  I*.  GIU 

UuHuiH,  bi.  S37. 

ifJi»Ur)u».  I.  Tl9. 
PfTtliu.  Ni(  ic*lii«»df*w«roaahaa^' 
lytbagoraa,   hi*   chilutBfihr   (i>II   of 
■irtiiiiit.  ii.  C40  ;  iv.  til, 

hi>   t>|^iiiuiM  *f  a  rrlitioo*  raibM 
philoMphit  Mtuiv,  T.  422. 

ocinc«niiiig  nnubeia,  iL 

hit  aiMsit  llwarj,  A. 

bit  miitir  nnthntrtie,  !>.  971. 

on  i>>f  Hiiiuinlilniitv  blh  r.  8. 

«!(»■«( ^iwniK  ^!u•,  I.  liJ, 

nd  Mitroncin  d«  iiitflib,  L  7 18. 

luivniB  fjiai  rrKfinM  polfai 

•AphKS,  ili.  17,  Ift. 
Ainni*  in  moinrHi  ponit,<«r,  to.  IIL 
d<i«lrtiiit  <1f  KiiMia.  id. 
Tiiiiiirn*  «7ni  boii  Mninii,  iS.  til. 
pillliitofUU  lulaialiB  tjoa.  m.  Ml 


I 


QidakiOT«r~«Mh'iM£ 
ihnre  *«]■»  iif  bins,  le 
M3. 

how  la  6t,  ir.  413. 
how  iinhibnl  h^  Kol4.  JT.  lit. 
■ltnHti»ii  I'^T  pJdi  it.  ifSZ 
maiiihciiiiin  9I,  m.  2.'3i   •.  3^ 
fulminatini;.  *.  196.  Sfit,  137. 
niliril  itiib  ^•fnoanlrr.  *.  lilt. 
pm|iDicd  h«iorj  oC  Ir.  3G7. 
QbIm  uiitU  ina  ia  eatporihiu.i  141. 

(HUl'lo  rl  itWluliI  •!   In  JMIlfcll 

lain  iiuUa  HI,  iii,  2!k 
per ^oiiibriacffifimr,  A. 
n»n  inlUisr  a  luinrn.  iiL  77X 

Quill*,  mti  platrUd  in,  ii.  4ft&. 

Quilia  »t  I^K^  &c,  a,  .^3. 

^OOUtiOft,  &.«■*(  nucxwa^  ^  t.  IK 


BaUtal  do  Jovonintt*  dignittlo,  i.  4(3. 

M^lenlia  panim,  i,  tH6, 
ftatnUit.  hi*  liliTAn*  rauloitur,  Ir.  43tl. 
BabolMi.    lilipi  ■■  fannii3»Minj   Aflian," 

K«r«ml.  li.,.  CUh,  Iliitoiic,  iii.  684. 
KftdiaUoB.  vhii.  II..  239. 
EuUgi  irifilrx  tmim.  i.  340. 

dimitw,  lA. 

iffnoui.lk 


\ 


lUdisf — nwtimiti 

rrflriu*.  it, 

Saiai.  ib«r;  »f.  >l  374 1  r.  3K. 
(ifti   of,   whoa   wind    blovi 
4)1.     Am  FltifMotic*. 

Sftinbov  ptwiuofj  in  two  wmyi,  n. 
M'i&<M  i«iui>Mt  of,  ir.  414, 
At   lowMi    (4    ih«    loMiwi 

nMTNl  tW  <«Jtb,  T.   ICl. 
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Bftgglaai  di  *iaU,  i.  439. 

Bftletgh,  Sir  WkIUt,  hii  opinion  of  Baron'* 

oniuir,  1.  1 1. 
Buniu.  ill.  id'. 

iu    4iekial»m*i»s    printiple   tulop!»J   iy 
Akh,  i.  VI. 

Hietii»dtiMtaliAita/Ariitall*,ii\.-:2e3—^&. 

Antuuli*  iwIm-IIi*  ntnttrieiu,  iji.  A30. 

da  pmpmiiianiliiu,  i.  SSS. 

i\i%  rulo  i>r  piBpiiaiiiani.  if.  iSX 
Baretictio  acoa  <]ibinln  powbiiis  ii.  'i99. 

cipcriiDpntuni  ovi  iitrri.  it, 

w|iiK,  qu*nu  pMilliilii,  li.  381. 

i>>|>*riiiirmiiin  fiilhiiiii,  iti. 
BucCacliOD.  nir,  tmw  Ur  c<i|>Ahlit  nf.  t.  37!). 

c^iirriiiiriil  m  iili  jclaxi  riin.  t^ 

Rkrit;  nk-m  to  perfrciiun,  when,  ir.  <  G3: 
B&tld  liuirona  duplimn  babel  luiun  iu  nbiu 
dtr  nil.  i.  i&i. 

1.  iu  eiplidtione  nijrtleiii.  ift. 

a.  in  illaiiuiiltiiii  ijua  iiidi  jgdu 

euntcir,  i.  US-'.  »a;i. 
duplicvni  quci|tif>  *Tic«uLiru  hjlbcl,  i.  AU. 
opu*  KjiM  rnlaift  nnicuiu,  fin*  ot  UiU  ge- 

milium,  til.  .'iy2. 
■kiunlii  in  irliui  ditinli,  i.  B30l 
doctniii  de  niclion  uiu  nliaiiii,  iii.  Atr, 
sum  wleitia  br<i(ociiui  cainj«rata,  i.  'iHi. 
miotii*    huiri«n»     111)111*    r*>]ar);>ilii>,   i. 
'il  I.    St*  Liigir,  Kiiipin. 
Batioakl  kaowUdgB  ihr  ln«i  d«lig)itlul  ta 
nvM  wic*.  iu.  M'i. 
ditiMDtin  at  iii>  -4 17< 
Bational  pliiloiopby,  tiu  1111^—417. 

thii  liAv  in  nil  oih*r  MU,  iir.  aS3.     £m 

Pllltiiiuip-hT. 

Bfttiooal  Mol,  ilirp*  fncukivi  of  tW.—  ite- 
mntT.  Iinnj{iiiiuiun,  ilcjuian,  ii.  ^ilS. 
^  i'bilmophj. 

BkUuibIm,  aniiFaniiB  more,  tvUi  inlar  M 
l■.rll^c■l.mt.  lii.  hen.  6IG. 

!i|i<Kra|>lij'  uf  lUcuii,  i.  9^-)t), 
I'mt/iiUo   tjui    ilrf     TnubUuiH    J«   Juff- 
nnlit  .StiniCiumiit,  i.  ^'21,  4'^3. 

BATinanda*  Luliiui,  wmli  of,  iiu  l<i8.    ^v« 

L.illiui. 
B«;i,<lucuin«ofthcci>mnititui<'ur,tv.3Jl,S5'J. 
Brat  chtmcicn.  ir.  4311. 

an  mFrelj  lutdi,  iii  4J0. 

BMUgar  In  U  iiMd  in  li(  ijUKkiilvtT,  iii.  803. 

ftCEMU,  luttianLj  ol  th^,  aitr  tii(«  iinngiiuiLiim, 

iiL3«3;  IV.  IU. 

y  offic*    of    rh«iaric   tn    Rpply    muoii    to 

imasi natmn.  in.  iUS. 

wOatatc  ai  tho  mum  mat  ion  "D'  ii   n">I- 

tcr>  of  fnith  >nd  nliui-on,  iii.  K-Hll, 
OM  Mid   tistitaDr,  in  mnitcra  of  rrligion, 

Cm  479. 
^Bsvlcilgt  ef  iti*  unf  and  lltnlit  oF,  ■ 
•bpck    to  latn    •|)cciiliiiiuii*  anil    cuD' 
avttnitt,  ill,  4i)l. 
pian^Liira  ofOwl  eiliiQ'ti  bi,  iii.  477. 
•nalajfj  btl»«aii  watdf  lOid,  ill.  iOl. 
IU  work  aiul  «)H<.«  phil'oaopby.  i*.  iti. 


govemmrnt  iif.  OTerthroura  in  ihn«*«]ni 
if.  455, 
itUitiinKiiiD  ef  tophlamt,  p«itatiiig 

to  leitic,  i. 
Jnjfglmca  of  Wonlt,  l9  rbiltorie,  I'L 
TtAlirnca  of  th>  piulnn*.  te  »ihi«*,  A, 
falntien  of,  in  Ibn  af^'ftidiia,  it.  4  .VT. 
tha  iiw  nr,  in  ipirluiAl  iliinji*,  r.  III. 
bow  ijiidllnwcd  tn  ChtiitijiiiB,  r.  I  lAi 

«f  Iwo  fctU,  «.  111. 

1,  in  thf  Mpliiniition  of  iliPinydFTy, 
3.  In  ihi*  intrmiMi  dtrirtd  riri-ii  vt. 
Im  kiiiJi  o(  vtaur*  in  Ihc  uw,  v.  1 15. 
tbe  bcairfilr  iiijtutiM  cunuul  ly  adti[i(((l 

W.  iv.  .'Uk 
iinlitici  ■III)  main,  i».  179. 
Babnko.  '-pen,  better  tbnti  tBcntlare,  *.  ii. 
SmaociliAtlOEi.  tm  wajri  of  bringing  abuiti, 

I.  i2. 
RecKiTdera.  ii.  391,  403.  4l  n.  4?3.  433. 

BeOIMHion,  tjamn  of,  a  pajt  of  tiiuialiuii,  iii, 

S7«. 

S»dBM,  tidM  In,  T.  454. 

Hodutio  |i'r  >vltn|iiuniiin  dupUi,  i.  S4I, 

Sadairgntia  plnlMHipliiMnini.  iii.  t\7 — ^11.^ 

lilt  t^-t  rmilaffart  II.  t^  Ilk /ntf vlf 

ni/i'iin,  iii.  341. 
Rtdu^uliun'i  Iros  i,  SI  1. 
iiLtii'iiii  ii'imana  iMtani< 
damnn  rtrttioautO. 

thBorinni  ns,  _^_ 

Bedenption.  paru  a\  tthtnA  to  the  itn» 

prlioiu  nf  l)ie  Uudiimil.  iii.  4t)l>. 
S««il.  thfl  kindi  aimI  ii»*  of,  ii.  A43.  &4!t. 
B«fi«etion  nmlcnt  tiling  nppov  gnuiar,  1', 
Ji  !<.=>. 

whatliff  thrn  out  bo  rebsctian  af  tp- 

timiniia,  Ji. 
-tapcriniFiii    wi.ib   a  c»ia   in  ■  biain  oF 

wnt^r,  ib. 
oprntn-'nt    wilb    a   mifrnr,  »  buln    of 

wniL'v,  and  pii'liir*  nf  iba  darll,  A, 
B«Mg«»tt«  kgntiluiini,  ii,  IS^— I6B. 
Iii  Utliil»  liiiidii,  ii.  ItiN. 

per  ix-iiiiruiitineni  arrii  pun,  lA. 

ymr  »»iioim  ptiecii>uittilri,ii.  ICP — ICB, 

ptralTtneiiUi  fnpAn,  li.  IGB. 
Binituiriisab  nlra.  ii.  223. 
BaCtigwatloa  of  ibv  bwljr  produced  b;  ■«- 

aptmiion,  r.  il'J.  313. 
fiibvt  rxcPiTo  ihnnuHb  lliaif  gill*,  i.  3:?-. 
ud  rif  ■)dnp  rvfamil  (a,  ak 
nl'tiioMiHiJ,  *.  3.13. 
of  ihi>  npii  il>  proiliicod  in  thrM  w*j%.  — 

1.  rrtpir.i  tinii  of  pure  air,  r.  279* 

2.  nitTLiut  vagwon,  r.  373)  37d. 

3.  cooling  f'lod,  r.  97S. 

HcfrlgantorU  in  i»,l<hu*,  i>.  44. 
fittbifarlomrrtpimnxiipplHanimBlibiia,  U. 
305. 

plaOM  per  lininclitn*  irrriKrnintiir,  A 

■i-iiiul  will  nfe(t>t[  ad.  ■£. 
HaAitatiODt,  ihne,  i*.  loa 
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iMDiiii^  doci  not  diipM*  lo^  ili.  il'L 
Smslli,  11,470,  471, 

■ic  xn'Mrr  »i  Egrne  diitnncf.  it  4*0. 

of  drjr  whtuiiwcB,  whan  auAti,  ib. 

of  OflWMi  nut  M,  it  471. 

lu  plnnti,  if  th«  t)a«er  hiii  a  mni  iho 
Iraf  ku  nnnr,  arbj,  ii.  47D. 

f'-MairJ  Ij,  eitmititf,  iii.  1R.1. 

of  Jmh  dij  Mrlh  Gooliiig  and  (rhoIcMme, 

Uturjr  or,pro[Mwd,lv.  2S!>.   JM04«un. 


iHaltLn^.  etptritnt  in.  ir.  4IS. 
ISftk«,  ^0  tpoil  oC  ■  dunu,  ii.  MS. 
>]|MM  of  ■  vandlc.  ti.  4C4. 
SMMiaj  riaori  bj  lookini:  •>  the  «tui,  ' 

i<.  .S.^3. 
flnow  I*>n<  1*1^  tokhM  a  hntfal  ;t«t,  1 
ti.  £43. 
hath  a  *MTM  <rann|b,  hi.  iaj. 
t'nlm   ciliiL   IS.  apirfifd    bj 
to  ptOTB  tht^  A. 

dirwlTM  fMMti  upon  lilt  Ka  mtr.  ii  4 
caldar  than  wat*#,  t'A. 
couM  i  D  w  iBt«r,  hiul  in  wiwot,  vkj.  A. 
chwUictb.  bni  bmt  k'  Irth.  aAi 
Tendon  of  waici  into,  ii.  3,' 7.  S7tu 
8o«^babUe«.  h  intiwiet  of  tJio  imrndtj  cf 

IhtiJ.,  r.  17. 
Bodelj,  tlifM  kkida  of  ftnod  aMikt  ui,  r.  U. 
ciiiiifiin  agatiui  •o1ita4n,  it.  ^| 

luiidjuica  in  biwinM*.  «&.  H 

prnttcbon  acmiwt  itijimr*,  A. 
SotntM,  awiuBtiim  oC  \ij  An;  lot,  lit.  20, 
(<  wg. 

la  viini  «Btnpar«d  bf  PUu,  iii  'iM, 
argiinirnt  with  Uip^aa,  iii.  S31 ;  ir.  1K_ 
Cirero'*  cnmptaail  of.  iiu  22tL 
hU  imtsncM  fenn  maui  el>)c«tih  it.  '• 
kit  iliwUMDW  of  knawMin.  intlol,  I 

411 
f laiml  febdty  in  viitve,  t.  {),  11 
dubiUlnr,  L  46'J.  ^ 

cenin>'«ni»  ejui  turn  Hfibiaii  da  feH^ 

(aw,  lliL 
pliiluiupbiam  de  osla  dnwatiu  i  itX 
band  •tininili*    pbatnMtopcJaiun    pici- 

dibM,L44B. 
dflatio  Id  enia.  L  417,  44:1. 
inini*  tjot,  l  49S,  G:]l. 
rrdii/KUliiinu  niDdua,  i.  612: 
M>,  Zvu^/^ifini  fir  a  kmcfciatc  L  830. 
Boili^  l^kiii^  vT  Toriaui  planta  fitt  (cnau  < 
iu  £44. 
natun  of,  ahovB  bjr  lh«ir  aunfal  (ndoc- 

tioiw,  ii.  M4. 
indicationa  of  ln\tlul,  ik  S4S. 
Bftl  pall  an  loca  inRTaliiiu,  iie«  tamMlaio)- 
naiur,  i.  4911. 
phni:ipiiu  Eart'uuna  aalil,  u.  3S. 
■n  nutiwn  carifMiooi,  in.  iS9. 
iiMiiifnU  babct  aneetawni^  Yc 

Mvmirkiin,  iii.  7l0i 
tnavulv  ia  •olr,  iii.  7*6. 
muUkUi  Hitm  (win,  iii.  75X 
au  a  Imvnii  natibaa  aMfttat,  SL  It 
V'dr  CfflHtia. 
Solamona,  kmn  at  itia  Naar  Atlaali^Uit 

liiiirana,  iii.  144.  I  4.V. 
$elid«  M  )i<iiiid«,  ipvnuti  patittr 
ii;.  24, 1^ 
appBiiui*  MMiBKiMtia  in   taSdi^  aala 
f:niittKti«  lottior,  iii  3ft 
S«lidi  Mid  liqaiiU  altkn  lubTivt  U  gmiij.  ^ 

diffitimlly  tOotici  bj.  why.  A. 

drain  of  ecniiauilr  amnitMi  la  mitik.  i> 

iraiiijr  natfUd  ihciabj,  v.  ill. 
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BolonMi.  hii  natQial   butory,  U.  ftlO.    Sn 

Sonui — eontmyfd.                                                 ^M 

St  1  onion. 

i|iiifli  cii^  tonni  («Ti*rntni  <^  liiWrit.  ilL    ^ 

6atiiUocaiJ(biiiUliiinBcienliwTiland&,i.  &Q0- 

SUi.  (176,  lili. 

BaUtaU  cf  nitbila,  r.  .tTl—^rA. 

Don  um  diik  dunt  qiiAm  fit  mnnMlo,  1.    ^ 

Bol^BUUl  in  thoplaiiii  of  SkIihhu,  t.  1S9, 

343.                                                             M 

in  camfit  Sullaniw,  ii.  3C 

iriiiiiil,!  ocu1i>  otietiu*  qulro  ■nti  tntilut  ^M 

lomenstsliiiw.  the  uft  itonr  ijuirricd  ihcrr. 

liriiniur,  iii  677.                                   H 

Imrilriii  ti;  cxpoMin.  ii.  6'ZO. 

niutu  >ni)Drimi  niiriiiM  ■rri*  (Uiituibatia,  H 

SamaiK  nilcrprruliu  ciiruiii.  u  5D^,  501. 

iii.  (i;7— eT9.                                            ■ 

Somtu,   vArKiiM    molua  luirituuin,  ii,  170, 

Soot,  trhnl.  V.  Suit.                                                      H 

i;i. 

ilia  cansai?  nf  tlnniCi  *.  493.                            ^1 

KpEiixnidi^  II,  17U. 

Sootliiaycr,  lim  idfin  tu  Antony,  ii.  <&3. 

■.ntiDoIiiim  hybarnintJani,   Ii.   170.       Sff 

Sophiinuita.  i.  Ii41.  (t'4 — 6SB. 

Uybaiiiaticin. 

Sophiuut,  piiRiplpi  uf,  for  and  agsdntt,  lii. 

pau  pnndiiim  tpiritlbui  pmilntl,  i&. 

Hi;  iv,  4.j» — 1/*2. 

nnleMIUBd  pnitiiiiiE'ilinn'ni  riLon  fmil,  lb. 

Sephiitv  Oriccririiiii,  ill.  5liS. 

qua  coiKiliinl  lomiiain,  ii.  I'Ui  171' 

fini"  ct  j\ii>Mi(lra,  ii>.  fi<;6. 

■!«■  tjui  nd  rrrii^cikiiiluiii,  ii.  3P3. 

•npliiitnium  arruto.  i,  173,  IH. 

LliloriN  rjui  <rnii>critwndB,  i  408. 

SopttiatidiiFrrail  from  ihnuidtiit  rbotarieiaiii^ 

gmiiiiiE  mniiii  jixrlv.  L  T43.     Sta  Slnrji 

liuw,  1*.  7X 

60Dt  ■  wiv.  iBinkni  n  iilad  fulhrl,  *.  40. 

Imm  i>iat«r>.  how,  Iii.  S94  ;  ir.  430.          ^m 

of  lliF  viDiF,  iii.  iiS. 

luiiC'I.itrd,  wli}',  ii.  em,                            ^M 

Switronm  liDtoHa  cnnKtibrnds,  i.  40$. 

ihpir  ritiir*,  it.  t}i,                                            ^B 

BOBU,  hutotia  (.uni  vl  tiuditiu,  iii.  6ii7— (iH'1. 

SopMatry,  iii.  4)1. 

di(Iu»io  •■  lonni  ejii*  qunlit.  Iii.  MAS. 

faltnciiN  banrtifd  bj  Ahiloll*  in  prNapt, 

K           qunnii>ddft«i<rr«liir,  iii.  US!),  701. 

and  by  Plftio  In  fiamplr,  >r.  430. 

^L        inwntur  pti  prrruuiaut*  rd  Bcrii  nd 

Sopliroii,  lire    tntcuim  Je  li-i;iliiiiu  um  r^ 

^^^H             M-Rrn,  ill.  GiiO. 

liuiiin  liiimiiiiiE  ill  diviiiii,  L  8J3. 

^^^H           Tcl  (.-o-rpcrtit  duri  ad  Mtriu.  iii.  G<il. 

vt   lilt  li-|iiiim«i«  a*v  of  human  rMMO 

^^^^r            11)1  uuiiHiri*  duri   ftd  coiuua  Juiuiii, 

ill  diricia  •ul>jccl>,  i.  IIS, 

r        "■ 

SorctrlM  not  to  tw  tj[nar«d  in  hiMMj,  ir.  9S6. 

^^^^          per  pari'uuiunMn  undM,  Bl 

Soul  i<f  man,  iv.  396. 

^^^^         p*r[M  Mrit  ali4D»  in   gmnniioii* 

twnfald,  ih*  rational  or  bmiih  nl  lifr,  and 

^^^H            tonl,  ill. 

itir  Hrnijlitc  or  pn^ducrd.  i*.  'MS — 6U4. 

^^^^Hinntiowai.  Hon  couunuulio  led  icnovaliD. 

it)  tuWdicc,  wiitiiM  prvducvd,  iv.  398, 

^H    ^ 

hvw  di7«ii>g  from  ihal  of  Uuli'i,  H. 

^^^V  Kl  malut  localii  in  iftt,  iii.  6G3. 

iu  Fxcuttiff,  lA. 

^F         ciir  pturium  riniill  •oiioruia  eojifutin,  viti. 

if'ii*fi'<  dxihnt  «/*.  i,  49— JS.                     ^1 

^M               bilium  nulla,  it. 

dfrnril  fivHt  TWrniu.  i.  SO.                          ^| 

H           qu«  caiiiora  nd  toiium  vifhrndum,  qun  ail 
^^              imptJiniduin  pio))iti«a  tii,  6Sy 

i/uKnar  li^  TMenM.  i.  50— 4X 

tkt/urm  i/  ri«  J«f>,  i,  .53. 

^^^^v  dvi  jKnotntionv  »,tii,  ki.  ^ti,^,  U(f7' 

niuruf  naponiiliiZiI*  Irlanga  Iu  if  tiJMlia  L 

^^^^1  nil-UT  aquum  gnivnLi,  iii.  tS^ — (•()'7. 

ii 

^^^V  ditfiindiiiM   ill  ambituni  lohipriciiin,  m. 

tbe  timplpit  of  vihiUn»»,  ill.  371. 

'                      607. 

nature  of  thr.  iii.  S79.                               ^| 

niinnihii  in  dirtcttont  pcirnv  (mpitl* 

iminedinlol;  inspired  fmn  God.  &,              ^| 

•ionis  "k 

immo unlit]'  of,  ii. 

octupnt    vnivcruiii    r^hicrtc  arrnin. 

iii<lii<r/  inin  lb  luluf*,  mud  br  bviiii'lcd 

iii.  GCT.  H6S. 

by  nligion,  A. 

latu*  iiitnbit  1)1  oinneoi  piTtim,  iii. 

(ru«  knuwlKlii*  of  tbiv  miMl  coma  bjr  in- 

flSR 

ipintlon,  ili> 

pi-r  tltifU  dirtclinrca  (ifitiit,  ifi, 

III  iruiicoMVD  vpiinit  cauurraLur,  iii.  669, 

niiiiunl  aciitiJ  on  en«  Mtoihw  of  auul  and 

body,  i*.  375-3*8,  380. 

e;o. 

nut  prupm^nlcd,  v.  SI4.    &•  Mnn.  Spirit.     J 
Soiiildi,  natun.-  of.  in  ptunl,  ii.  A!li>— -104.        H 

vtiiai  luorndd  nut  dHctndat  protliviu*. 

A. 

Niilliiy  niid  EnliLjr  nf.  ii.  390— 3H3.             ■ 

■II  toiio    ut  •udilni  diiUuitia  n-qiiiriliir. 

grFuL    tnotiiim    in    natur*    aiihoiit 

t             lA. 

nutid  iiiilnnrod.  iL  3SD,  ai)t. 

^^^^■jAvfleni  tonorunl,  iii.  670. 

•0  whst-.M  lK(i  snicriat  body  giielh 

^^^^^BBtiniiurnlarum  ipctin  ditcna,  ill.  S71. 

■lajr    At    fan    ■•    tbo    poilerior 

^^^^^^iifiin<Hl(i   aanu*  KTupllor  el   (zillor  r«d- 

rninAth  on,  ii.  3tlll.                            ^m 

U             4ivm,  iiu  671,  612. 

air  uiieaiilinfd  itialcrih  no  Mund  un.  ^H 

^1          'niriciiwio  ejlti,  iii.  UTS. 

leu   ibarplj   prrciUMd,    ii.    3U1,  ^H 

^M          iliiilini  in  rpbui  riiibilia  ct  and.iliilia  mD' 

3M.                                                    V 

H              Kruuni,  iii.  S7S,  674, 

■nlid  bodiw  anfily  ptrvuMTd  gifs  n*    ^| 

■        qxibiM  dilTeruiii,  m.  6H — S7C. 

MLUid,  ii  392.                                H 

■ 

J! 

mm  *k  kmttt  ■»  »■  9*rm,  A. 

has     PMCMMfd     kj    W*    glTflfc     ■ 

Iff 

■lUwt  •»«»$.  993. 
Met  W  iiA*  tv^oind  bj  tW  Mr  M 

alt  «i9«MM  tf  ab  |b«  n  HtH*  iJ 


,fi.3M. 

■*■ 
MMd  Mt  MNrtinI  wnk  iNd**- 

I  •!  A*  u,wim  Acu  ^ 
4St, 
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ii.  <M,  tBL 


MS— «tr. 

fern  *aUb«  rf  pMottiMt.  A. 

fcMBiiiia»rfmu».A 

liftalliliA. 


r.  i. 


■fiii. 


■t  t.  a 


«■  a  W7 


w^totta 


c  « 


tada 
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»til§—amMatd. 

Sound*— MMifiaitfiJ.                                    ^^^H 

jy                        hoif  more     p^inhillT    ll>''ii 

bqvidi.                                                         j^^^H 

1                        ligliM.     ainctl*,     tiulo,      oi 

ho«  modilicd  bjr  pMalnv  il'reuKb  l>ip(ia^^^^| 

1                        tavthn,  ii.  £41,  m. 

diiena  Aguni.  ii,  4It',  4J>i.                     ^^V 

■                    lonM   proridM  |1^  Im*  tfcui 

pr<id(ic''d  Ky  prniiMiont  of  Mlid  tndip.i-f            1 

1                     (MM  etiMT  MHind*,  iL  38B. 

Mtrml  figiire*.  n.  t'ilt.                                       3 

1                 nrtdn   Agum  in   nmiit  tnr- 

mliturv  of,  i>.  ViO,  421.                                     ■ 

K^^                mpr>[rd  10  crrutn  fliiirv*  In 

ttit  riiiblp  doth  nnl  minRle  iii  th*  ^^J 

^^^L             rbfturic,  Mid  with  Uic  aircc' 

mrdiiim,  theaudiUedoih,  wltjr. iL^^^^I 

^^^H              I'-iu*  (>r  llx  minJ  Mid  ■riwM*. 

(wtrt'ii  liiirmnnf,  wbrii  ihc  M>i«n]^^^^| 

^^^          ii.  :)3R,  3m. 

ififelriini*'iJlBiin'  unduti^i^n  atiAbSp,   ^^ 

M                   cfTFclcf  muiic  mi  iiiiiiTKn,  ii. 

aa  in  (wrfitmia,  ii.  421 

■                sna. 

thw  diapmitmn  of  th*   utt  (|[    (iv« 

f  ^npathiei  and  uttipnthiM  of  iaiind«.  li 

from  olbrr  aoundt)  aIR^u  wiund 

1                43S, «». 

1iwle.li.  4il-4J.'). 

■            all  «in(fltiti  aniJ  diaoorilt  ol  miiiiit, 

two    Toiore    of    \ikt    lvudii(*i    not 

1                af,  II.  133. 

heard  twicE  m  for  lu  unr,  why,  J,. 

^^^^MnMliiiinnnniUMund  UioMhir, 1 

^^^k      with  tba  foin,  btiltt  lliaii  ollirr*. 

■neliomtion  of,  h  433.  433. 

all  rpfjpxiuiia  cwncumnt  tnako  aouiid* 

W     A. 

iirniirf.  li.  423. 

ij  nipnd-iy  it  inolioii  btlwcen  tlniip 

if  the  n  Arcifir  be  wointh,  >wecU:r.  if; 

ill  liaiir,  I'i. 

•0  wtii'ii  i]ie  intninr  sF  ihc  pipe  i* 

doutilr  Mw  nr  atrin^  for  inilniminti 

Wf^ii^d,  lA.             ' 

wiih"u(  tlopt.  prip»»d.  ill. 

mmii  lit  Utul  ninml*  beli<ir,  wtiy,  A 

wbvltiFl  tharo  ii  k  >vni|nt)iy  bi>ls'»n 

iiiiiivlitii:  <>(  op«ii  air  irith   |i«ni  ait  ^_ 

vind    initniniFiiii   and     tiirlli    in 

tiK-liumtr*  aiiitiidi,  it.                      ^^^M 

Uins,  ii.  434. 

impr^vr  menu  ill  •Irin^d  inamtuwuu  ^^^H 

lbe*Tr  nwnibin  a  rrflc«tiii|j  K'^au, 

l-Mj-at'i), «'».                                  ^^^H 

the  Mir  an  Nhoinfj  eatr.  id. 

*ii>lit"g  'I'to  dnima.  A                          ^^^H 

MOCScitilofMutidi.it.  414,  4I.\  i::ii.  431, 

di^frtrnl  maurinla (UMpiud  fur  wiaid 

KHinrlt  mure  in  »erj  diicM:lion,  li, 

iniinmiPiiu.  li.  4;.1. 

414. 

intenaion   nt    tlic   ifii>c   mclioraira 

not  Df^rauTilr  in  a  Tight  Iidc,  bnl 

lOand^■l.  4-J3-au. 

hj  ihr  tbi>rl««t  Iii)p,  iK 

imiuiinn  of.  ii.  42S — 4-.!4. 

^^^^L  trbra  ilopptd,  lake  an  «bltqnr  Jitn.- 

iiinal*  dinpniition  lo  imitate  tpwih 

^^^H          t'f. 

in  thiMfvn  uid  in  tome  bird*,  ii. 

tto  rutiimt  In  thp  r<iT«  iii>»«.  l^ 

423.  4-J4. 

iDijK    Itiifr  dciniivtnnls   (hnii   inji- 

tWMla  bare  no    poirer  of  iniit.ilinj[ 

ntiili,  i)un;r.  it.  41.*. 

■pri?cli,  ii.  4S4. 

illiialntiani  (ruiu  *if[>it.  i'£. 

apliliidr  of  bird*,  wbaiic«,  it. 

e<ji>rim*nt  wiLh  tniiik  or  liib<  fta 

power  of  actan  lo  chaiiae  th*  fOJco, 

(HHiVd,  it. 

ri.  42.1. 

nlocitjr  of,  ir.  2in. 

TMiiTil>V[i]iim,  ik. 

dumtiDci  of,  ii.  4lA^tT. 

eiW'iior  and  liiierlnr  taunda.  ii.  410^ 

ii  ■  rtnovalion.  nmi  ii  (Dtitiiiuan-cr,  of 

411. 

the  laaif  (onudt,  ii.4l5  i  iT.SJU, 

orlMiuInli'tn  of,  iL  4 1 1  —4 1 3. 

nporl   nf  ordnanu  canird   Iwtniy 

ditlinet  in  efer;  aiuall  pMt  of  iliii 

Diitet,ioeiii>  ■  coiiiljiitiarm.  li.  4IS. 

■if.  u.  4U. 

tpevd  nt  which  Miiiid  irai«li  may  W 

windi  nirry  bui  du  not  couFoiind.  i6 

DiMuurFcl  by  ihowinii  a  ligbt,  A. 
*i|tlit  Ofi'flrl  tlinii  Kiund.  A. 

dieliincr  coll  full  iidt,  A, 

pn.'an^v  ihrougli  wni^r  doce  iiM  <><i<' 

f.dntin  f:i.lp  linl,  ■niiiirl«  mrlt,  11.417. 

finiitd,  it. 

pauBgr   nf   tAiiniia  throiifth  ln(«rcrpliiiji 

exirvros email  nreiclTnmi>pr<iUBaiiiid 

fa'.dlM.<i.417,  411). 

cannni  be  arlicvlal*.  ii.  413, 

MIi*riinriit  mlth  «  hank'*  bell  ntit^ 

vanlud  roof  coiifnujidi  articiilniiaii. 

III  a  etalrd  botilf,  li.  417. 

•i. 

wliclher  {-rral  wiiiidiinrr  wcnkcnrd 

preiiuntiaiion  cf  •Iphabetimi  Irlleri, 

in  (lAuiiitf  ttirDii|ih  iTiiaJI  i:ninnir». 

it. 

ii.  (IS. 

lunge  do  not  aid  ■niriili>ili>ii,  <i.  4 13. 

nedtuau  nf  tnimdi,  t/lM,  li.  418,  41!i. 

■itiiilitiide  of  iniitiO*   mnde  liy  ■•» 

429. 

an  inintr  bod  iei^  in  e  rtiiulnte  eoirr^ 

tif,    vtk    and    poran*  bodir*,  mid 

**■ 

w*ter,ii.  41S— 43«. 

lefleilon  afdJiinda,  ii.  43S — 138, 

•ound  carried  beil  ip  maitl  wealhri', 

ibtH  kiiida  nf:    I.  cuntiirreiii  ■,  3. 

ill. 

ilatiml  W   eE^uw*,   mA  1».  waV^- 

8a01^  A 

i«^Kvm,<ne  ts\\o  *»»*&»- 
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ii.  12^—4^9. 
BO  fcho  in  a  DMTow  ra««a,  ii.  tiA — 

4M. 
WlunrI  cvboM  trqtiira  ((m*,  ii.  4i5, 

43S. 
•ehoMOMbba  mium)  artiofwr.ii. 

428 — TM. 
■nKle  uf  incidMra,  ahtthct  nUe  b]r 

Mbon. ».  *■;$. 
RprtitictiurnhoM^  u.43S,J2r.&V7. 
Ml  FiHit  ChuvoloD,  ii.  4'i7.  3^7. 
•cb«  aouKitivptM  ittUi  S,  Ii.  4-;R 
nfiMetwii  oftdOMli^  wheUitr  il  fs<*U,  iA. 
■firitaal  iHiun  of  tmiidik  >■■  iiU,  tii. 
cclio  III  aniunenl  af,  ■■■  1SS. 
artioikw  •eundi  I  he  wnn,  A. 

and  pn^ptx'li.  Jt. 
ihtotj  iif  tb*  ditptniuU  dTmhiiiI,  ti. 
43fl. 

MTCD  di'uintn  tiT,  ii.  4M>. 
Haetm't  atqmiritt  ttm/ititM,  lit,  514. 
ywyxiid  hitMrjr  of  toatMl*  m  iha  U]<prT 
■vfrioiM  of  lb*  bM*em,  i*.  366.    Sn 

Tour*. 
BHBlHoOtM  Ui  the  Nrv  AlluitiN  iii.  1S'^ 

Iwtt    Mt,  Inm  of   UBt    UI  Moinr  on, 
A. 
T:n*khBfittbDntan1yt»aMri*lh*  MiDlh.it. 
BoBlk  Wind  iloKk  u  II  mm  Ina  Muw.  >. 
148. 
uj  Mlcuduit  niiiil  of  itw  a-orU,  r,  ]&l. 

■  niny  wiDd,  i.  1&4  t  whyt  v.  IS5. 

Bior*  TuiisUf,  aiiil  Ud»*  luaar   llian   llir 

nwth  •  ind,  ri. 
«•!  and  pntilsnlial  witfa  uk,  Wt  ia  Africa 

cold  Biid  hMlthjr,  ill. 
mWri  to  tha  am  ainil,  r,  Hit. 
krallhwM  rhM  fnon  the  •«•,  4. 
WnrfiriBl  t"  pljiiiu,  A. 
hKhi  lialrnl  hnngt  cloud*  togvlbrr.  uid 

rain  al  iu  riill,  ik 
fUiawi  (mu  and  inoani,  tf, 
MTHiitrtt  bj  niibi,  ft. 
mim  ItTwitrr  <niTMlhaBlkrn«ilk,T,  1(S. 
makf*  Ik*  *>«  IiIim,  ih 
n«n  not  daiinf,  ilu 
IU  31  vfbct  on  bMtlli,  i&     Jn  Wind*. 

Amtrr. 
Spain,  cvmpiiM  of  het  Oumininm.  MiniMitrd 

wilh  kvr  pi'nrMioii,  r.  Vi, 
wariika  dupniiu^  *(  krr  pw)>ie,  i.  85. 
muncili  of  tW  kitig  of,  Ui.  211. 
flfMiilBb  hnjitiaii*,  prculiarn;  «(,  It.  4d3<  I. 

Spartaaorum  imprriiuD,  i.  "S?— ilW. 
ipartana  jr.Untt  uf  aBii>n>l<Hit<<i«,  *.  8S. 

■  HiiiMi  i>f  warrinnL  v.  84. 
B[iK[e»  •»  UiMi  callefin,  i.  .^93  ;  i<r.  2W. 

Sf  otiBe   pVTiliM,  Jtrtf  (mU>  4fA  •wrirwAd 
V  f-i^Mm^  ii.  329i 
«i*.JJ«"  -^W  '(ffi<J«g,  it,  tap. 

^rtfaJ  jntaa  ly  iWoi,  ii.  231— 331. 


■  It* 

J 


Spadfe  Grayitiat-awdfwA 
Adttw'*  mtliad,  n.  UX  231 
■abfeof.  it.MI,3IX 
Oaam't  if/mormmai  nqpartuq),  liL  111. 
«iperin>enM  rvlMing  M,  iiL  91}— I 
Stt  Pondw,  Wriyllt. 

Wyrilll  •diittia.  1.  «-il, 
SpwlaelM,  i>.  19'i. 

apWil  D<nfi«H>a.  ii.  SI9. 
BlWlrillllli  DMiinl  pliilMO^y,  iu.  UI. 
flrwolun  utU,  uamia,  L,  OS, 

■miiMj  »/"  yBiJ««  ■■  it*  KaApoli^i. 

Bpaena  Plauaia,  pataWa,  i  Hi. 
BpoMk.  an  lafan  of  trndibw.  iii.  39>— M 
inianlina  ef,  tiL  344,  St9. 
■antion  acaiuM  aiabifiuiy  o&  i>L  01. 
tiktt;  ff,  lit.  4t>0i  *.  CS. 
b(ti«f  th*  «>4l  «f  a  aiMcdi   iKwi  ik* 

btgiimiag  ttiMaof.  i«.  41. 
•  ott^ctioa  fd  tptvchcv  I*.  311 
tyalUaCfhMirbr.  it.  444. 
IpMSa  adinalMm,  li.  'iii. 
^aa  ■>  lM«Mliat  tinilia  agi  ■Bpoaifrn* 
annrnik,  il  81. 
ad  w>btifatiun«ni  \'Km  plarinaH  [ail, 

ii.  172. 
•cWixi*  pnmamidr.  i.  lint    Sm  nofa 
8pitt<I  lot  lilEt  a  fwfcct  labj  iW  •  daUit*. 

|m. 'JlV. 
Spirit,  ipihti  MO  ia  all  tangible  bodlM,  IL 
SM)~3B3,  S'iS :  r.S-JI.  4 

dllbraion  of  iImdi.  Ii.  62i>— 630.  I 
■paeuktimi  tmucniiiui  ihai^,  u.  380.  | 
i*  a  iBtuial  Wy  noiiitd  in  a  ia«f«^l 
aiid  loduditd  in  ih*  taiaJHi  {wVJi 
haiir-i,  a*  IB  an  inlcgMDcol,  a.  UI. 
urrrr  at  nat.  ili, 
(iviu  Uie  uintiniiB  of  the  nifit  naai  i/lto 

(iTnU  of  nature  panoaad.  ik. 
medc  a(  iainl'iritiajt  ita  action^  \t,  I 
four  pro<vfeM4  'if,  f,  321, 
lb*  caltlH  a/awi«l,  V.  SSft 

o(  it>*  pohaiuai  u(  ifca  bMM,  A 

of  rdnnlary  Motlott.  ri. 

af  lniiKlMiInu,  t.  U8,  3A9.    Sm  ^nat- 

bclMtt, 
of  dMMtSIMa,  T.  SIL 

af  niBl,  *.  3&9. 

b  ian(iU*  lnd<M  pfngrt  mt  Ua 

TMta.*^  377. 
in  a  bodyot  linn  ifiUu*  riiliitit 

llwir  aitl.  *.  Ka. 
in  vly  and  lat  thaiK*  detaiMd  Vllbflf* 

».  .TJW, 
BtfMn't  llmory  "J  wfuritt,  iu  9L 
»(  Tisaialilga  and  aaanab,  >.  3VIL 
aat  (uuBd  ai  lai)f^  A 
dilaiatUMt  frtm  iIm  aMpwHioa  aC  (. 
iW  |M-**r  arid  faro*  whwwf,  U  m 

Bifekr  tbicvp  Sa«,  *.  481, 
I.  liMMiumik lining  ina]l 

iMdMV.Xn. 

diM«ti  nam  thr  nul  ■»«».  t. 

carnfd  \n<f.  .-Ud. 

of  iiratlj  liir  Mint  autniaaita  «a, 
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PUILOSUI'UICAl.  WOitKS. 


kavs  toa  draiin.  A, 

•{  mulupljing  ibeniMrlin,  <• 

83a. 
•r  Momgaliag  vith  ibwroui- 

htfdelaiuxl.Hjftcnlhe  gnuMC  |«rU,  i&. 
"%Mt  gf,  rMiuiiite  to  k*ep  the  Ixxlj 
rnrii.  Y.  »«. 
langcrilT  praductd  by  Mniicriwtion 
of,  ..  337. 
1^  madaniti'Hi  of,  if>. 
hy  tqnal  idHuian  of;  lA. 

UtIbi  m  vIuI  ipiriu,  i.  3i2. 
tw«  iDKlnl  difleiMic**  ofi  <■  3?X 
in  ■DidiBto  bodUt^  of  iw«  ki>d«,  r. 

St!2,  323, 
the  chief  uui  ii  ioihp  liMul,  «.  !tcl. 
thcii  lulurc  sad  f*iiciikiii>,  r.  SV4 — 

330. 
cninpM»d  ofairtnd  flan*,  ii.  Xii. 
difter  from  lbm<  nixi  Tiom    air,  v. 

J35. 
ikin   t(i  thF  lutMUiic*  of  flmn*.  v. 

816.  3-24. 
abbor  InviuK  th«  bod)',  v.  3'2i. 
i  fmah  wbcii  dopiitW  <it  tier  ofmolion, 

tnfri^Rilion,  or  BlitnirnL,  t.  334. 
inpid  cuKuniptJn'i  odilirnoiit  by,  A. 
ntir*  at  thiTiHi  offfTniv*.  ii.  hvT- 
bmiHlMlcl  V  atfcctcd  by  rapnun  ard 

paMluni,  i*.  993. 
«ini*>iatu  of,  ii.  K4I,  $U. 
niilan  at,  i*.  903. 
bf  «bii<  mauii  u>  he  tmewed,  v.  ZiiS 

—383. 
cauu  of  all  efTcct*  ia  humm  bodie*, 

T.  208. 
p4«f[rtt«  of  utirity  of,  >&. 
ModrnifJ  In  Ion  wnjrt,  if.  2311. 
til  tnnr  vKjt,  t,  'JH9. 
b;  (itiiiing  ili«ni  ui  fli|tbt,  *.  *<!C9 

—•ili.     .SOrOpislM, 
bypild,*.  2;3-275.    &eR«- 

fjijITintini'. 
bj  >M<hinfl,  ».  27fi — 277. 
bV  r*ilmniii||  llipm.  v.  377 — 

tfcfcrr*  of  hcitl  tlii«ciii,  r.  270. 
rfRMTnd  Itj^  niDilcnttion,  t.  2(1(1. 

Ited*  Uirpii)  hi  habii.  t.  3^(1, 
be*  to  br  lotttugpi  uuJ  changid,  <r. 

281.  3S-i. 
fc^uitit«t  for  Ihoir  (ulitiiwnta^ 
uiubli  motion,  *.  .tl  I,  Si:!. 
rnudriBif  couliKTM,  T.  812,  313. 

prnpiT  ■liinoiil,  t.  313 — 31  A. 
nr.'  nni  pnip*([nud,  t.  314.    Si* 
l.nnjrriiljr.  SouL 
ditt  of  orim.  lh«  llani*  nf,  ii.  463 — t«X 

dioiillait'iii  'i(.  it.  4I.^. 
L    eipcrliiieiit    with    k    bladdci    u  U    ibv 
I       tipniiion  of  th<  inpout  of,  v.   So2. 
■^        S.\3. 
)Uitaliiun  mittnrB,  i.  Sift, 


Rflritl.  Ati-anHon  ChwiriMIt'  llL  IIS. 
tpirlta  luid  anjcrU,  iBquir}'  inio  iSf>  ■i»lui«  of, 
n<rl  iiiCtidictad^  iii  3^0;  ir.  Ult. 
sdstslion  nf,  fotladJm,  •&. 
»'il,  iii.  UOj  ir.  342. 
knairl(iii|*  &t,  nut  d«IUlMil,  tat  lutMlt 
ad.  liL  3A]. 
Spiiitiu    inMini    nniiii     BraibUi,    IL    112; 
213. 
Mi-ifK  •piriluQm,  ii,  2I& 
pmiiMii  dniccnt,  iL  Sl.\  211. 
ilowiiiiin,  nut  CQllii[iiat,  aut  piitnlacil,  uit 
n»ific»t.  i6. 

^jUAULor  pcrKfiUUKJlMiii.  21-1. 
tnUKi  ividaiuEn,  ii.  3l>3. 
]iiit«AtiMibnl  cordiii.  B&, 
muliii  iiiltiiilarii,  ■& 
piilr*ractLmii>.  ii,  264. 
niljiiii'i'i.  lA. 
in  uinicitiililiiiB  drprcdantui  put««  tn» 

liurrn,  ii.  382, 
in  oiuiiiWdiiirniatuduogviKrawiniuiiia, 

ii.  211. 
martunlaa,  qiulni  intitnt  inanimuit,  A. 
dun   diorrimina   iiil«r  tpifitua  mum 

tunlrt  iM  viialii*,  ii.  2U.  213. 
*  >|jiritu  tiutii  c^tciiAU,  ii.  215. 
tin    praximi    (KNiiub«l4ntial«a,    »• 

21 K. 
detiduia  dn«  habrltt.  A 
•a  tnulliplicnndi,  it. 
eiDiindi  H  K  onngcqiHidi  cam 
■ui*  canoMimlibiN.  A, 
drtoiii  Hawiam  JntinctaDt,  ii.  317- 
catw    •oruin    qiULtis   nd    viiidilalunt 

(onHiHi  ncceiBtriut,  ■&. 
Ill     loDVioiL.'^tria    iqJoI    di-nadJD 
ruriiiii,  ii.  21)9. 
qiUDtitalia  ngulorilU,  A. 
»liu  parTuMO,  ilk 
motui  atdinalii^  jj.  319. 
TlUtN,ii.2l4;  uSi. 

a  iplntu  moitiinli  fiialii  in  duthbua 

ditcrrpii,  ii,  21  <,  SIS. 
duplox,  lu  21  A. 
(icilai  tl  acuii  AetionM  ciattimlc*, 

iL 
tanqnniii  aun  compoaila  •>  llaiuinA 

«alCi»,iiSl&.S3AL 
maai)  acocdit  ad  aubaluiiani  fluniivC) 

JL  207,311 
•aitiim  •  (onxipt  lUii  adhnnrl,    li, 

S16. 
intfrllmil  pntiliir  privntua.  auC  innliit, 
milt    nfriRHrii,   nut    alimpnti,   ii. 

ttn  ip*o  rariM,  iL  'ii6. 

cum    iLunmi    conipantui,    ii.    31l!, 

217. 
•ntlatio  in  tUttro  e*l  iagMeta  at  M, 

n.216. 
■lifflWium  «ilo  abtuinit.  A, 
operatic  uipvr^irilu<,ulitiiwK«iif, 

il.    IfJI— 17.1. 

Inbri  •iiniDum  iin«   in  totfart  (rant, 

II.  i<ii. 
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bMlL 

■TxpHkr,  A 
i.  MSi 
h».  Lilt.  MI. 

IMS.  »lMkn^  Me  i»M,  «  Sir. 

«felW  pal  Ams  *.  S3S,  U*.  J 

**  MtaBBM.  vhM.  «.  31 ».  5M— UT. 
Aiit  ntfidHB  mA  vrafKtM  M  be  » 

*.  iiT. 

fcM,T.U«. 


<  MIL 

if  ttaratiMMiMw.  v.  MC 
fa *»•%  *i«>,  ti.  IS,  14. 
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ta  •rw-i^  >.  7a. 
«WQ.  ti.  M.  a*— Ml      r^  Va 

w«  to  ■Is.  flL  an. 

v  ■*.  lie 
■unia.     r^l^^ 
StibOHL  infer  M-k  •<  <tni^  c  tt.  |i 
—1*1     &>  Um 

fcy«— fc|      ■       .«».  ii.  SfL 

■MiA 

B.7M. 

<».  7K.  7«£ 

■ii.7U. 

■b  ITwril  L  &  7SS;  nt 
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ihr'a  du-inne.  ihit  ih*  nilHllal    boiliri 

wcrr  Iriif  fim.  tpfir^rei,  li.  .IA3, 
Afir  marat  pM/ifKip\ji,  leAat,  i.  72U. 
StomMk,  muler  or  the  huiuc,  v,  381. 
timplr*  |i«vo<t  fnr,  r.'2iia. 

htg  14  W  worn  nn,  iiti, 

inpiituncv  of  Bttcudiiig  lo  the  mauih  of. 

1.  ■••«■:. 

Stoati  rectlpl*  tn  profiit,  iii.  ft.lA, 

bill«n  bj  jt  iog  in  iin^r,  th«  prttrdrr  nf, 

m  charm  la  pravnka  chnlfr.  ti,  t>l)4. 
oUnrntimu  nn  ihn  ({riiFnliaii  «niJ   har 

deninf  of.  lii,  818. 
Ukn  a  lant  umc  in  trow,  l>.  310. 
•vtat>i>ll  of,  rrom    (omlifiH'd    nnlttiirr, 
>.  S87.  3BB. 
StlMlMDUill^.  (irnpnatd  bltlafj  of,  i*.  S70- 
Stopi,  inuiicnl.  ii.  40S,  4IU, 
8t4>ie,  upinbii  uf.  H  cauir  Af  WBIiI.  iii.  497. 

Stnngwt),  tijiiumliuiian  of.  t.  n3- 

hiiiiw  <i(,  in  ill'  Ni!w  Alliuili*,  iii,  132. 
Stravbemea,  >t,  :wi,  tn^. 
SCresgih  nl  SmIt.  in.  3711 
BtalUlia.  Inngnjd'uil  pmlatl,  il-  ITS. 
Bturmina,  i.  4&1. 
Btutting,  raiiata  of,  IL  4(i9, 470. 
Stylv  L>i  dc-liMiy,  IJi.  403, 

^auklel^a]  to  (bo  uh  *iii1  pragroM  «f  know- 
mathcBuiiial,  iiL  iOl. 
rainmalical,  t&, 
hjnplioritiira,  Hi.  403. 
bj  aaMniDDt  and  auutiona,  I'ft. 
tccM^init  to  tb*  (ubjocl,  ill.  toe. 
in  IMOrdiuia  wilb  rxsivod  i>pini»nii.  it. 
of  writiiig,  in  Lnthtf'*  agn,  iii.  283—^84. 
Ik  a^Maily  aoRciv.  lii.  28&. 
BCrlu  Kribciul',  t.  4.M>-4A2. 
circB  Liiiberi  umponL,  ib. 

innlabil  lUti-m    hand   diaumiki   cxlMlibttt. 
ill.  37—34. 
SnbUmny  rir«»,  ii.  40L 

ISabtUiUa  :n>iiillt  duplex.  [.  4Jj — 155. 
iij  iii>i[iri&  ipsi,  1.  458. 
in  iiKido  at  mitbodn  Incbinji,  Hi, 
nnunr,  i.  14»,  160;  iii.  IJ,  579,  SaO. 
SubtUlf  of  UilriBi.  iii.  -J42. 
or  DAturt,  ill.  242;  ir.  4H,  £1;  *,  421. 
BneMM  ID  Ufc^  how  to  tccui*,  t.  57 — 78. 
BuoHaianM   iMitoniiii,  ii.  33,  U,  53,  53. 
rui*  Vrnlt. 

»8<10al  (Ofpim,  ii.  183  -IBS. 
qnamojlo  mtiiUFiidi.  ii.  392,  !0X 
nnciili  iiiciiini  ltd  InnDBnilaum,  ii.  221. 
Buecimun.  poletiai  ijin  jiuiffnetieot  ii  i97- 
Boitor  niitnialiuiD,  ii.  JfiS. 
BuCoring,  ■JrwitjigM  of.  iii.  431. 
Btigar  iticil  in  iiaMHn,  il  533. 

Lhu  put  diiwR  tbf  RM  nf  hiHl'r.  ii.  fll!). 
idicai'  mrait,  II,  03(1. 
diunTvnil    III   irin^  •xptriimnt  loaehinB 
uiiMiimi,  ii.  $SS. 


BogeatUon.  a  inri  of  innnlioa.  iii.  SOt. 
Balphur,  pnipiknion  at,  in  carabiiutiaii    kiih 
ricel,  IT.  4l4. 
meiturjr  and  inlphut  Iwe  «f  PmbccIiu*'* 

pniKipN*.  i'.  45P|  i*.  '2i2. 
m^rtury,  inlphiir,  and  nil,  Inlmdiictlsn 

in  prnpoted  hiitnrj  of,  *.  -J03,  20S. 
chrniitirj  or',  i5. 
in  Icland,  ii>.  G4(!. 
(Hf  iiiiivEniuieni  rcrum  |Hriii(nrc,i.  USj 

il.  Hi 
[Hilar  iiietiltutiiin,  iii.  CDS. 
luriciiriu*  ul  aulpbot  naluna  priaiordulM, 
ii.  Si. 
Butamarj  (ihilMoplijr,  >d^<  iaelmtj  ma^rr, 
i.  40—49. 
4ir,ilrdint^tvapnr1t,  i.47.       t'Mt  PhiU 
uiphio  pnnut,  I'liilutaphy. 
Sinu  of  ihiugi,  doctriiM  Mncernlng  iha,  i«. 

i(.  347. 
Bns,  whrlher  tlircriitnof  ihaunitfiw,  r.  >!<, 
!ia>  ilir  farib  aiij  inSotDMon,  v.  4!'4. 
cl>iiii)mi  III,  (KHrdtd,  «.  A3B,  S*29, 
(iWli  of  lunbinint,  nl  647,  <■*& 
nol  10  wna,  ii.  S4t. 
battMt  irbfn  jwrpaiidicuUr,  it.  045. 
hcM  by  nflFiinn.  ii.  R4tl,  Rl7. 
cnlleued  in  biirninic-gliua,  ib. 
C.Ti^L'ti  m  iialiirr<  itr«.U|[fil  biy,  ii.f  t7* 

618.  Vi,h  ('(EtHtIA,  Sol. 

Suadow,  origin  ut  maiiiiini  un,  li,  497. 

Sapnbia,  aiuiiljcu  do,  L  ii!l4. 

Superfinial  It'iawlrdpr,  matt  popular,  iii.  301. 

Uul  rfFccUof,  iii.  .114. 
SupM-iiatatlOD  of  bodir*,  ii.  JDS. 
BapanEilia,  aniiihtu  d«  ei,  i  SDI. 

(up-riiCitioi4  philMophii^  i.  175,  17fi. 
SupnitLlian,  ih*  mot  of  it,  whai,  li.  6ffB. 

oii|Mi>iLinn(ir.(oiHU]ralpliilu*ophy,lii.499. 

(tron  nauliing  from  ila  MHijunclioii  viih 

phiioMfiij,  IT.  ea. 

ant  ihc*«i  far  und  aj^Ainit,  if.  477,  478. 

iiiifry  uf  ■uprntiUrini,  iiL  331. 
Siu  ad  i|Uiiid«cein  aiinoi  viiil,  ii.  124. 

muio  tiiemm  A  Miihrni,  iru  538. 
Biuptiul  funo,  rl  nriuaciuti,  iL  243,  2)0. 
Suapicao,  umiihctn  A-.  ti,  i.  7*4. 
Boapieion,  u>tjihpt«,  forand  i>g->iii<t,  i*.  49t. 
SwalloWi  mf.it  vrhiio  by  aiioiniHig  Ihcfgg 

Wjlil   itll,   II,  f>f>^. 

Bwanunerduiti  ■'■n-Moil  [A*  iKJntinit  t\f  prt- 

ftamtivmi  tvih  tptt^  L  594. 
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nat  prinuiy  crraluirti  >k 

artid«a  af  inquiry  eDBecralar,  *.  UO— 

Ha. 
nimfior,  T.  140.  US.  \tt. 
fuui  clauca  «(,  litL  gancral, 

{rriodical, 
alWodani, 
Iia^  V.  140. 
tne  yih<At,t.  UO,  I4Q,  ISl. 
g«ii«rel  wiciilt.  T.  110,  i4i  — 149. 

pr  iiirip^iltv  occur  ill  thfi  imp  let,  V.  147. 
■.,•;.  Clit  ItVif.  V.  147,  148. 
vEifihrt  lulIucDccil  by  \ht  udn,  '. 

148. 
vh*thar    bj    Uia    tnatjan     of     the 
hoaTMii.  (L 
p«alDdical  irinili.  t.  I40,  1-19,  [&0. 
cliann*  will)  ibiF  pliirn.  v.  1*9. 
thcK  (ITlvu  an  cnrrcnU,  ii. 
tlKlrorijiin.  T.  I4!>,  liO. 
n*c  lbs  Ihird  hour  «(ter  lUDriu,  t. 

150. 
Ih*  principal  imnud,  it, 
all  prFdiriidDi  of  thrm  an  but  wii* 
jtiiiiira,  A 
•lt«n<!ant  winds  '.  NO,  J51— ISS. 
tiiKiniiiK  »f  th«  lumr,  r.  111. 
af  ihft  wotld,  A 
ef  iba  winter  •esaen.tl. 
nf  (Iw  Fztia>lnipie&l  reglaiu,  it, 
of  the  niivtilnjt  and  ermiiig,  ib, 
ft  iha  ■iWmaoii,  v.  lS2i 
of  tbanifbt,!!. 

af  the  •«  uid  itt  cnatu,  a.  1  ■>%  1.^3. 
waul  of  cua  ia  tha  obianatiiMi  <\ 
V.  141. 
qunlitinand  ^wenof,  t.  lift,  1S3(I18> 
ndioaldi&KncH,  T.  IJSl. 

Sanh  Mid  (OUtll  nliiiil  M'jfC  fn^llfllt 

thu  aaat  and  v**t,  why,  t.  1 5S. 
wiodi  injuiiona   to   cam  at   Ihieo 

leoMiiii  V.  I2S. 
alt  wijida  liai*  a  power  of  dryiiiit, 

*,  US. 
dilTiMDl  tS«tt  of,  on  nian'a  bodir^ 

ii.  tva. 

M-vch  •indamnttilrfln^,  *.  tSR. 
whirh  fnrDUmlila  to  ulnnti,  ii.  A44. 
all  windi  clear  the  air,  r,  ISQ. 
aoiilli   irindi   iHthout  nin    produM 

r.ier,  whjr,  iL  £94—64)3. 
derive  ihMT  pov«r  uid  origin  from 

Uie  iim,  T.  ]5S. 
*Dt]ih  aitil  WTii,  iIhi  wnraiett,  arliy,  . 

iii.  IV08. 
■trqng  wind*  arc  like  iiiaadatioita  tt . 

air,  V.  15S.  . 

power  of.  v.  ISH,  lAB. 
lonl  nrici"! '•'.  "IV  Ihrat*,  T.  111. 
dilliciiltjr  uT  the  ini|iiirf,  r.  199 


I 


INDEX   TO  THR 


at  a-inda    *h>ch   ipffai|i  (nun  the 

(Ktih.  T.  16U-IG-1 
rf  «ind>  from  ibtiv,  r.  16}.  16}. 

I^ii-ntej  tu  Iwo  "KJ  •.  *.  160. 
phnuauMft  whkb  fnrrit,  v. 

o(  «irdi  BrDtnUd  »  the  bwer  aii, 
T.  US.  lfl<. 
tkcir  nigta  «»UisfJ,  th 

KCidmUl  i^nnationa  it,  r.  Ill,  IBS. 
\y  coMpmuwi.  m  in  *»1i«]r(  sd4  iu 

•!>««<•,  1.  IS6. 
ia  Mstlhiinn,  fjk 
•fMUonM.ik 
W  nptrcDMion  tnm  bill*  u>d  bwd- 

MtnwdiiMt;  tnd  ndd«n,  t.  Ill,  I6S. 
•Mnna.  tjphooiu,  whiriwindi,  ib. 
ih*  Sitccto,  A. 
liT  wlMt  UiiPOi  rsdtc^  anil  ap^and,  t. 

T.  HI,  1*4,  167— i:i 
cMtaif4  AMMni  (inn  bj  ibt  aa- 

MMiti,  «.  167. 
|]ir  iiioiKui*  bf  Uw  bNisnIj  bodiM, 

T.  Itl.  ICT.  US. 
Iwat  aud  old,  «.  1SB--1T«. 

ntpounand  eshklntiant,  *.  179, 1'l. 
■drllinf;  of  inon«,  t,  170. 
MaliFrgi.  ilk. 

brallicT-LuininK.  t.  171. 
flte    aiuwt    1^    which   wind*   in 
calmrd,  A. 
BntiUoT,  •.  US,  Il3.173;t79. 
b*ij|l<l  ftf,  ».  1 74. 

hlilnde  at.  i& 
duntinii  at,  y,  173. 

niccnwon  oC.  >.  H?.  173,  174. 

whta  th«  vind  iliiri*  xcording  to 

tbt  ina<i«a  cf  llw  nn,  r,  ]73> 

how  iiifluencod  hf  ram,  ih. 
Ii»*  ft  Inllimni  ilie  vMlbrr,  t. 
17*. 

wbtlWr  tbrr»  la  n  «<!»  nf  Kindt,  ■&. 
noiiaiit  of.  V.  Hi,  141, 17-1— 179. 

fitit  iiiipulic  af,  *.  174,  17''. 
dirFction    Kiid   T«r1icil]r  af,  t.  I7£, 

I7G. 
jiiinc(i««  of,  a, 
loligiludo  or,  r.  177. 
(avparaliia  npdiij  «(  in  hiiiiging 

tuidiilnlioni  i.t,  A. 

coiscuttriil  (nntnir;  Inotlnoi,  t.  I'tt. 

ia  the  HJls  of  a  uMp,  1.  I7!l— UI.V 

•Bill  and  rijminft  of  a  ihip  dt 

acribrd,*.  i;!t~ltll. 
tha  •Hilng  or  tk*  Mil*,  1,  181, 

froai  what  [Mlnu  of  the  e)4n. 
p*M  winiii  atT  availablf.  t. 
)«3,  Ika 

^^^  Inrt*  foUDiaiu*  af  )ib[i[|)Mi  *. 

^H  IU3— 185. 

^^H  1.  i|uiuilil;'  uf  wind.  It.  IU. 


WllllU— eMtUaiwI, 

2.  niani)«r  in  vhkh  ihi  aih 
caxh  the  «t«d.  r.  184. 

3.  pniai  of  p«fcu*«>m,  ■■  ISi. 
i'<  (Iv  vinilnill,  V.  ItLS,  ISS. 
okctkd  (rliMlMOHi  baiasnriMll, 

*.  1117. 
pa«r«fi  «l,  V.  Ut,  l4fi. 
pnfMMiea  of;  i.  145, 187— 19L 

tiatnnl    divjnalioa  irpmiiit  ■>  th) 

nature  <>r  Ihe  aabjvrt,  t.  187. 
bim  tha  aummuea  rf  iha  aua,*. 

187.  I  IB. 
frnni  th«  moon,  r.  IM,  1$D. 
fium  ibe  >tan,  *.  190. 
Ir-.m  ihuiiil*r  and  liKbtaiiw,  r.  I9S, 

191. 
fiom  tb«  lioba  CaitM  and  P»llai, 

T.  191. 
CtocD  iha  chnidi,  t.  ISI,  |81 
tnm  Oaaar,  >.  1»3. 
fnaa   Muraariaa    aouDda,  «.    19:;, 

I9X 
(rian  rddiM  in  tha  air  and  mi&M  o( 

tba  M^  *.  \9X 
ttom  xliilprnit  foam.  it. 
bvm  ibc  (Oaainvi  vl  aamiBt^  *•  Ifj^ 

194. 
frriD  planti,  *.  101. 
fnini  ikt  Mind  o(  Idli.  iCi 
imitaliuna  of,  r.  14.^  191— l9dL 
Lrllowk  and  fnnr,  i,  IH. 

ill  •liitillall-'n.  >i. 

exploaiie  pAi*«r  of  gavftmiet,  A 
of  •nmc  iiiFUltk  V.  104. 
Namdiaf,  ii.  4ll. 
lalHviIaMa  of  ihr,  *.  Id,  4 1. 
p(vp<n«J  h«toi7  oC  ■*■  Wh. 

rK>|-UDl»lwii    •(    mln   rvUtiiY   la   th> 

Wind*,     V.     ISC— I^.        .Kn    Nwth, 

&MitIi.  Eatt.  Bad  U'#.i  Windo.  Vvell. 

WlaJnriU.  aipUutliaa  af  tW  laMNa  id,  t. 

0Mva'a  dnwy  qf!  U.  C. 

Oatat't  npiniaMate  ulaliitf  f^  mtl  thttr, 

uLi\± 
Window  of  MoDiM.  r.  i». 
WlH,  dnciriiiaa  al  Stiialnra  wpairi  Ak  iiL 

4IHI. 
of  luiDwtedtt',  It.  109, 
itj  mixu-T  witli  watir,  ir.  4l),  416. 
OmoIe,  ytpymtri  aith  aalphor  and  alaffl, 

11.  iVX 
fo(  thr  k|rtriki,  trtf  i^  (or,  kit.  V37. 
aeaiiiat  oiaLuHholT.a  nmlfii  (w,  IiL  $33, 

hutor^r  oT,  p««aa4,  i«.  SS(. 

Wiidrai  of  uuMdiMiian,  i*.  Utt. 
uiprttOT  le  alafnaacp.  tv.  lAd. 
liTii  kird*o(  T.  A3. 
WiUhaa,  thrir  tantnti"at  ta  Iw  iKHtrnonl, 
Wiiu[   ibe   rffirti  af   tmaciaaiina,  IL 
642. 
fiflm  pMrfrad  M  ^b;ii<«M«.  iU.  J71 
OknUittili.  »L  Iili4. 


PHILOAOPBICAL  WORKS. 


» 


nutimrt  A-^\i\ri.  Hi.  ■IStl. 
lii*  liri^Iii  til  idi'tniry.  tA. 
not  to  lif  rxi-  inicJ  from  billorj.  it.  3S6. 
■Duv  li«  liv  ihr  'i{KimliD[L  of  iivil  iplliu,  ii. 
Si8.     ^  Makliciiitinf. 
VltaiMM  tpiinit  n^mantt,  nnttthtv*  far 

nnd  iftainit,  iv.  4Q1. 
WiUt   wnni  nf  caniliinBiioo  «f,  hlthvrta,  ill. 
326,2.11. 
iiapediniriiii  to,  tat*«I7  fMn  ofMcirtT, 

lii.  SJSL 
thf    greatMt.  whelhrr  found  in   hoi   at 
coUclimBtM.  ■'.  167, 
Wolf,  hit  gull  k  cbinn  ■(piinit  colic,  it.  '>ti4. 
hli  brad  will  tan  away  Tetmin,  A. 
trailitioD  mprciiug,  iL  618, 
Wonder  *•   onthing   vIbh    but   contain t>l4l-i"n 
broken  (iff  nnil  Inain^  fu«1f,  tji.'jlll. 
ih(.  child  of  R»rity,  W.  171. 
Wood  ibmii'ii  in  th#  dnk,  II.  4fiG.4S7.  641. 
infuilon*  of  diTrre  wiiudit  comnifndBd  lo 
BiTc  ^rniDM*  ill  tLc  lloixl,  v.  390. 
WoedbtBOt,  ii.  346. 
Woodteare,  iL  -1 98. 
Wool.  cuiidciiudoD  >f  moiilura  by,  t.  387. 

Mkniaiiilcn'i,  iL  A9). 
Words,  tlirir  inAneuce  in  iciiilMdiiig  the  on- 
denundinK,  iii.  S!)<J  ;  it,  fi],  Cj. 
defioitinii  nf,  iircfesuy,  in.  ■li'T. 

iin^M  ot  cogiUtioD,  lii.  39!f  |  iv.  439. 


Words — fimlia  inl. 

ha*  far  10  W  miiMl,  ill.  IM.  4  J6. 

the  fooutTM  of  mwoo.  it.  441. 

wbj  tinraki   lucd  ceiopounc)*,   Itomaut 

nol,  ir.  413.  ' 

pMiiliHriDM  of  Habtvw,  ik 

RIVltloilU  of,  I& 

in*iuiii*  at,  ptodand  pnnT.  It.  44X 
Works  (if  pnwet  nnd  wiiddiit,  diffFtenro  bo- 

twcec),  diipUyed  in  tbf  cnviinn,  iii.  'HtS. 
World,  whrihcr  ih*  imag«  o(  (tod,  ii.  341. 

mui  tliF  imago  of,  iff. 
WoTililp,  iti«  extntial  body  of  religion,  HL 

I  J!il.  ■ 

Woimda  hml«il  t>r  ap|il]riDg    law  Udl^  l^fl 

550.  ^ 

•W(liin|;ii   iwdiieod    hj  ■ppV'"S  ^^  '''^ 

UlticbndiN,  il.  6-i&. 
iBwio  viih    hnui,  hml  mora  Muily  thao 

tha*»  VI th  imn,  why,  iL  &ity 
bnw   tn  carr,  hj  aimiiitiiiic  ihe   wcApon 

wbich  m&di:  tbcm,  ii.  6i0. 
Wrath,  u  tofl  aiiiwer  lumrlli  BWaf,  *.  S7. 

Writing,  two  parli  ot,  iii.  3B7, 

by  the  ntiliiuuy  alphabet,  i«.  444. 
by  ciitha.  it.  4'I4 — 147. 
chnmun  of,  lii,  397. 
mder  of  ontry,  iii.  338. 
the  chifff    «f   the  aid*    to   usiaorj-.  If. 
435. 


X. 


Zomophov,  Iiii   tmlnvnc*  ao  a  g^oonl  mid 

^Kb«kr,  iii.  3t:9. 
Iiii  Bn*mT  to  b'aliuuJ,  iiL  31 3  ;  i.  478. 
hsi  (onduct  of  the  rctreal  of  ilta  T<-n. 
Thounnd.  iii.  aU. 
_     hit  obMiralion  rcganliiig  ibo  a£ecliuni, 
■       iii.  443. 


SUnoptton — mnlMMid. 

ciKuinniida  Uia  Punian  child.Ma'*  nortiir^ 

ii.  45«. 
irnpfmar,  litcmliu.  i.  <2S. 
nil  l'"nlifiuiii,  J.  ilU,  4TS. 
miliurii  lirlutii  ct  ILleroriM  ticmplunif 

L478, 


T. 


J 


Tivslng  euitrd  by  intitotirm, !!.  439. 

ilanRcr  of  picking  ciir  nu  during,  ii.  GS3. 

Teamen  of  EnfiUnd.  i,  S'i. 

Toung  men,  policjao  onlit  ilndyfor,  iii.  440. 

Youth,  pduratiorj  of,  not  derogntury,  iiL  276. 

tDiporiBDce  of  cultutc  of  iho  mind  in,  ill 
t\6. 

KMwal  o(  *.  400. 


Tonth — amiiitttid. 

aniitbctci  hi  arid  agnititt,  i<r.  473. 
Mid    ag<*,   differeuc**    bel»«en,  >.  318— 
3J0, 
iubody,  v.  318,  319. 
in  miiid,  v.  319.  .T.'O. 
^Ii>im)WJ,iS4,  459. 


z. 


>0,  till  ctHilTOTpniE*   with  th«  BpienrPMii 
CDiicrrning  ibc>  imcura  of  good,  iiii,  123. 
Zapbyrna  !ii  Eiirnpil  huiiiecUuif  -%  ■Iniiu,  cur, 
iii.  5-1  ;  T.  -n. 
eiim  malu  rmli  nantvrUit,  (.  38. 
qmiliialrt  n  [tr-culiares,  t.  33 — 3lt.     St» 
Woil  Wind. 


ZodUe.  pole  of  it  nnil  of  ihe  world  the  okii 

IV.  .11  il, 
2oT0AStCr,  Ihh  /'rriiiix  M'ti/ic,  t.  M'2. 
Zwia^or,  tu  fjualrum  Vila  tUmantr  quo 

ii.  Ob. 
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